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SPSS/W is a program that is popular in many academic fields. It is important | .
in analytical data in areas such as social, medical and public health. Due to the domain
attribute of management related with the performance database, high delicate graphics
and basic to advance statistics are advantages of the SPSS/W. Different options can be
obtained using this system’s various methods concerning analysis of information and
interpretation of results. The users must understand the concepts of each method to
achieve the results. Computer Assisted Learning (CAL) may be a valuable tool to train
students to use SPSS/W. This study aimed to develop and evaluate a new CAL
program on internet and to survey students’ opinions about using this CAL program. A
CAL evaluation study was performed, by using pre-test post-test design, on 25 master
degree students. They had all studied SPSS/W previously. Macromedia Dreamweaver
version 2.01 was used to construct the CAL program used in this study.

The results showed a significant difference between pre-test and post-test
scores at 0.05 significant level (p < 0.05). Most students found that the topics were
clear, the subheadings were sufficient, the coverage of contents was excellent, and the
pictures were suitable. They also thought the lettered icons were easy to understand,
and the system was easy to read. They were only moderately pleased with the use of
background color; however, they were not satisfied with the use of sounds. In general,
they found that overall the program is useful.
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CHAPTERI

INTRODUCTION

Historically, education has been delivered in a classroom setting where the
responsibility of course content, teaching styles and evaluation has been decided by
the educator. Computers are being used to enhance education within all disciplines
with new media modalities. Computer assisted learning (CAL) is a new method of
teaching that has become widely accepted in the academic field.

CAL has been used in industry since the late 1950’s for personnel training and
education. Computer assisted learning uses the computer not only for the purpose of
instruction or teaching, but also to manage the learning environment either by
controlling a variety of media, keeping records of student results, or for performing _
trends (1).

As science and technology are rapidly developed, people should acquire more
and more knowledge and information. The only way to greater knowledge is through
education. However, the traditional class teaching is not adapted to the progress of
science and technology. Computer assisted learning (CAL), a reflection of an up-to-
date thinking about education, emerges as the times require. CAL is a modern medium
for teaching students in accordance with their aptitude. Computer assisted learning
benefits students as well as teachers (2). |

According to Yalcinalp (3), computer assisted learning (CAL) is the use of
computer in the teaching and learning process. Appropriate courseware can help

teachers provide better instruction to their students. It may be designed to introduce
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new materials, allow practice of new skills, and provide review and remediation when
necessary.

Despite schoois and universities interest in CAL, they still lack courseware.
Because courseware, for sale currently is too expensive and doesn’t match the
teacher’s requirement. So the best solution is courseware developing according to
teacher requirement. It will be better, if program can present lesson through Local
Area Network or Internet.

SPSS for window is program that popular in many fields of academic matter. It
is important in analytical data of social, medical, public health. Due to domain
attribute of management relate with performance database, high delicate graphic and
basic to advance statistic. Using the program is not difficult because it is easy to use
by menu or dialog box.

Different options can be obtained using this system’s various methods
concerning analysis of information and interpretation of results. The users must
understand the concepts of each method to achieve the results. That is objective of

development computer assisted learning: SPSS for Windows.
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Objectives of the study
1. To develop software for assisted learning: SPSS for window.

2. To test and evaluate achievement for using computer-assisted learning lesson.

Scope of the study

1. The samples are students who are studying master degree that concerns statistics.

2. The content of multimedia computer-assisted learning lesson is the procedural
content in using and interpreting results of SPSS for window.

3. To develop computer-assisted learning lesson by using Macromedia Dreamweaver

2.01. The computer-assisted learning lesson is designed as a tutorial lesson.

Benefit of the study
1. It can increase knowledge and understanding SPSS for window.

2. Students or researchers can use it for reviewing their practical skill.
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CHAPTER II

LITERATURE REVIEW

Computer-assisted learning (4)

CAL may be defined as computer applications that present specific content or
concepts to learner, individually or in small group, in carefully designed ways. CAL
embraces a wide range of techniques and can vary in complexity from simple drills to
complex simulations, modeling and decision-making tasks.

Features of the technology (5)

Computer-assisted learning (CAL) involves the use of computer technology in
a teaching environment. In a CAL lesson, the student is engaged in an interactive
dialogue with the computer. The computer presents new material and assures the
student’s understanding by means of the in-built dialogue and by formal testing.

CAL is a teaching resource, which has the potential to address practically all-
teaching situations. CAL can provide non-competitive, individual and self-paced
learning that is highly suitable for flexible delivery. In a CAL lesson, teaching material
can be presented in a number of different ways in order to achieve the stipulated
learning objectives. Possible strategies include:

e Games;

e Tutorials;

e Simulations;

¢ Drill and practice;

e Discovery; and
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e Diagnosis.

It is quite possible to include a combination of the above options in a single
CAL lesson for more effective learning outcomes.

CAL can be enhanced by the addition of interactive multi-media capabilities-
the use of full motion video, sound, and extensive branching has enabled CAL to
become a more powerful learning tool.

Strengths of CAL
o Flexibility:
- suitable for a range of student ability;
- can be customized discipline wide;
- suitable for on-and off-campus teaching.
e Individual learning:
- CAL provides an individualized learning environment;
- The student has some control over material being presented;
- Non-competitive learning.
e Interactive:
- student interacts with learning material by answering questions;
- student receives immediate feedback.
e maintainable — a designer can quickly implement global changes to content
or revise graphics.
e suitable for remedial teaching.
e in CAL, teaching of abstract concepts can be enhanced by using graphics

and animation.
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e simulation programs replace expensive laboratory experiments, reduce the
need to have human experts constantly available, replace unavailable
equipment and facilities, and enable student to work in dangerous
conditions without involving the actual risk.

e CAL environments encourage good curriculum design.

Limitations of CAL '

e incompatibility of platforms, screens, configurations, etc.;

e cost of production;

e problems of delivery;

e students become ‘lost’ if good navigation aids are neglected.

Resource needed for development of CAL packages
Hardware resources

For development and delivery, display requirements may include such
aspects as high resolution, low glare, highly readable text, wide selection of colors,
support for multiple fonts, graphics and animation as well as support for CD,
windowing, etc. Networking capability is a factor worth consideration. Optional
support equipment such as CD-ROM players, scanners and printers may be required as
well.

Software resources

There are many kinds of software that may be required to develop,
deliver and manage a CAL program. These may include an authoring system or
language, screen design, graphics and animation, scanning and screen capture

facilities, sound still frame, moving pictures, etc.
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Human resources
Exchange information, share experiences, and demonstrate new

technologies.
Resources needed to access and use CAL packages

CAL lessons may be delivered to on-campus students through the computer
laboratories maintained by Information Technology Services (ITS), and to off-campus
students on floppy disks. In future, off-campus students with high-speed modems may
be able to access and manipulate or download software across the network.
Time commitment and timelines for development of CAL

CAL development consists of different phases and may require joint efforts
among a group of people. The essential phases may include analysis, design,
production, implementation and evaluation. These phases should be regarded as
cyclical and interactive. The time-lines, which indicate the commencement and the
probable completion date, depends on the magnitude of the project. To establish time-
lines for a CAL project, it is necessary to assess the activities in the different phases to
estimate the time needed. The estimated completion time for an activity will become

more accurate as the activity is reduced to the smallest number of tasks.
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The increasing speed and memory capabilities of computers are making them
more attractive as potential aids to teaching and learning academic subjects in tertiary
education. Authoring systems are available that vmake it possible for university
lecturers to write and program teaching materials that can be “delivered” by computer,
either as an integral part of the curriculum, or for optional self-study. This kind of
material is known by many acronyms, the most common being CAL (computer-
assisted-learning), CAI (computer-aided-instruction) and CBT (computer-based-
training).

Vera and Oelof (6) recommend using the term CAL for computer usage in
universities, because it emphasizes the role of computer as teaching assistant, rather
than instructor. It must be remembered that computer-aided-learning is just one of
many media used in teaching, and is appropriate for specific learning tasks and
unsuited to others.

Suitable CAL software may consist of drills and practice, simulation or a
tutorial. Drill provides practice in performing a required operation, simulation allows
the factor affecting the operation of a complex system to be explored, while tutorials

provide interactive instruction.
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Advantages of CAL:
1) Interactivity and individualization

The student is constantly required to respond to questions or perform
operations, without which the instruction will not proceed. At the simplest level, the
student may, for instance, be required to identify a relevant point on .a diagram, before
further instruction is presented. This serves to focus attention on the instructional
content.

The program provides immediate feedback, either as “extrinsic” remarks about
a student’s responses (and possibly further corrective instruction), or as “intrinsic”
responses, for example the effects a simulation program will display as a result of
inputs selected by the student. The particular value of computers for drill, is their
ability to tell the student immediately after each question whether they have answered
correctly, and provide further explanatory feedback that is relevant to the answer they
have given. This kind of immediate individualised feedback is seldom available
otherwise during university instruction. Furthermore, students can progress at their
own pace and demand as much repetition as they like.

Another feature that can make CAL more individualised, is the potential for
allowing the learner to control the learning process. They can make choices, for
instance, about the order of presentation, the amount of practice presented, and the
number of repetitions, making the learning process more self-directed. In a simple
tutorial program for example, this can be achieved through the use of a central “main
menu”, where students can chobse topics for study (as often as they like) or choose to

answer self-assessment questions when they feel they are ready.
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The differing needs of different students can be catered for very effectively
through the use of hypertext, which readily allows optional access to further levels of
explanatibn (either more background, or more advanced topics).

2) Animation and graphics

The ability to present moving graphic images integrated into the text of the
instruction, is invaluable for clarifying processes, particularly in the science and
technology fields. In practice this could be as simple as using moving points on a
graph to focus the students’ attention on relevant parts of the graph and to aid in its
interpretation. It is possible to present models, which would be very difficult to
visualize from static images only, and to illuminate either very slow or very fast
processes by changing their rate.

The ability to plot graphs immediately on receipt of input variables also
contributes a great deal to the understanding of models of processes. This is
unfortunately easier to implement with some authoring packages (e.g. Toolbook), than
with others (e.g. Quest).

3) The ability to record and analyze data

One of the major advantages of CAL is that the computer can keep records of
students’ answers to questions, which can rapidly be analyzed to provide the lecturer
with almost immediate feedback about students’ pfogress and understanding of topics,
allowing appropriate and timely intervention.

4) Other advantages
Other advantages of using CAL that may be important in certain circumstances,
are 1) that it allows for students to receive increased instruction, without increasing

lecturers’ contact hours; 2) the same subject can be taught over and over by a software
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package (which unlike a live teacher, does not experience fatigue); 3) it may be used
to teach a very specialized subject, where no suitably qualified lecturer can be
provided; and 4) computers can be used to simulate real situations where safety is a

concem.

Disadvantages of CAL:
1) Development costs

Good CAL software is expensive to produce, requiring a large investment of
time and expertise. Even a simple teaching-aid consisting of ten screens of tutorial
content and ten self-assessment questions with explanatory feedback can take in the
region of fifty hours to produce. Sharing of software between courses, or between
institutions will increase the efficiency of using CAL, but it is doubtful whether many
lecturers will be prepared to invest so much time without greater recognition being
given to this kind of work.

Results of a survey Vera and Oelof (6) did in the Faculty of Engineering at
U.C.T. show that lack of time is the major barrier preventing more lecturers from
introducing CAL into their courses.

2) Resources and technical support

Expensive computer hardware is required for “delivering” CAL; large
numbers of computers are needed if many students are to have frequent access. These
must also be kept in working order, which is not a trivial problem when dealing with
laboratories where many students have free access. Specialized staff are needed to
administer and maintain such facilities, and most importantly, to provide support to

academics using them in their courses.
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The authors’ attempts to introduce CAL into undergraduate engineering
courses have been severely hampered by the lack of such support. Not many lecturers
have the time and inclination to overcéme this hurdle of “getting programs up and
running” on computer networks, without efficient and streamlined assistance.

3) Other disadvantages

Other possible disadvantages of CAL software, that are associated with its
teaching effectiveness, are that the program cannot respond constructively to
unanticipated student answers (the feedback is pre-programmed) and that lack of
contact with a human teacher limits the potential for learning other incidental facts and
skills which are not explicitly part of the learning objectives. These are not so much
disadvantages, as factors that limit the applications for which CAL can be used

effectively.

Types of CAL (7)
Drill and practice
Provides repetitive exercises for rote skills. Lets students practice information
with which they are familiar in order to become proficient
Guided practice
Provides structured p;'actice of skills and facts.
Tutorial

Explains new material and then tests the student's progress
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Learning game

Often incorporates problem-solving exercises and simulated fantasy
environment. Used for motivation.
Simulation

Approximates the condition of the real world in an environment in which the
user changes the variables.
Discovery learning simulation

Provides numerous opportunities for students to explore in a simulated setting.
Discovery

Exploratory opportunities
Problem solving

Promotes critical thinking skills. Similar to simulation software in which users

are placed in situations where they manipulate variables and receive information on

the results.
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Statistical Package for the Social Sciences (SPSS) for Windows

SPSS for Windows is one of a new breed of statistical software, which takes
ad\;antage of the Microsoft Winaows (MS Windows) graphical environment. The aim
of the produ& is to make statistics as straightforward and easy a task to accomplish on
computer as possible. The MS Windows environment enables you to see multiple files
open at once. The menu system enables you to build up complex statistica] commands
quickly and easily using a ‘point and shoot’ method, without necessarily involving
detailed knowledge of the command language (8).

SPSS for Windows allows you to share data, perform transformations and
analyses, and produce charts and graphs of results. Data are entered using a
spreadsheet and results are displayed in a separate output window. The data and the
output can be saved independently for the next work session. The output tables can be
copied to a word processing application for inclusion in paper (9).

SPSS has the ability to take data from almost any type of file and generate
tabulated reports, charts and plots of distributions and trends, descriptive statistics, and
compiéx statistical analyzes (10). Through the selection of various options presented
in dialogue boxes, a number of data manipulation or analysis tasks can be
accomplished. The dialogue boxes in combined with on-line help information on their
use may lead the user to analyses they might not have considered before. In effect, the

system can be a teaching tool (11).
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Macromedia Dreamweaver

Dreamweaver is a professional authoring tool for creating and managing web
pages. Dreamweaver introduces Macromedia’s Roundtrip HTML technology that
imports HTML documents without reformattiﬁg the code (12).

A feature called Roundtrip HTML provides real-time visual feedback on how a
change in the source of a page will show up in a Browser. Developing tables and
frames from within Dreamweaver 2 is a breeze. Advanced table editing allows you to
create even the most complicated table layouts without any HTML coding. This in
itself is an enormous time saver compared to coding them by hand. I found table
development in Dreamweaver 2 to be even better than that of FrontPage 98.
Dreamweaver 2 also has the standard features that you would expect from a company
like Macromedia: Built in FTP, Link checking, Preview (in multiple browsers), one
step rollovers, Rulers and Grids for the work area, support for XML, unlimited undo,
estimates of loading time and more (13).

Related Literature

Computer assisted instruction (CAI), in the simplest sense of the word, is
described by Christine Bolwell (14) as “instruction delivered by a computer”. The
literature provides ample evidence of the uses of CAI both as an adjunct to traditional
teaching methods and as an alternative instructional tool. The paper of Zhao Tong et
al. (2) describes study on computer assisted instruction in civil engineering. This paper
presents on computer assisted instruction (CAI) in the course teaching of civil
engineering. Computer assisted instruction, reflection on an up-to-date educational
idea, is a modern teaching medium. First of all, the paper discusses the necessity and

feasibility on application of CAI in the courses of civil engineering. Secondly, the
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paper focuses its attention on some details including the courseware development
principles, the choice of hardware and software environment, the organization of
courseware content, the information exchange approach of courseware, the screen
display design, the menu design, the use of pedagogy theory and psychology principle
in courseware development. The paper also studies the effective oink of tutorial mode,
test mode, design mode and simulative experiment mode. Thirdly, the paper discusses
the practice of computer assisted instruction, such as the relationship between CAI and
class teaching, the function of teaching management divisions, the choice of
courseware, courseware maintenance and feedback information collection. Finally, the
paper predicts the developing trend of CAI and the future courseware character, for
example, the application of artificial Intelligence and multi media technology on
courseware developing, etc. This paper use Ms FORTRAN language because the
graphic library DRAFT.LIB is also applied to develop program, which makes DWG
graphic file of Auto CAD be easily opened and inserted.

The summary of the paper “Implications for Achievement and Critical
Thinking”(15) explain that critical thinking often takes the form of problem-solving
activities. The purpose of this study was to determine if there is a difference in the
amount of declarative knowledge acquired and the opportunity to critically think using
an interactive computer assisted instruction (CAI) program designed for the Internet,
and the traditional lecture method. Both control and experimental groups consisted of
convenience samples of junior nursing students in a baccalaureate program taking a
medical/surgical-nursing course. Achievement was measured by a Master’s degree
prepared nurse-developed multiple-choice pre-post test. Findings demonstrated that

although the experimental group demonstrated higher test scores, no significant
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statistical difference was found in achievement between the two groups. The
experimental group qualitatively expressed a greater ability to analyze, to analyze,
synthesize, and interpret data than did the control group. The Internet program,
Critical Care Nurse Snapshots, focuses on two patient case scenarios. The first case
presents a patient complaining of difficulty breathing. The second case study focuses
ona posf-operative patient complaining of chest pain. Each case scenario involves the
application of differential diagnoses, treatment modalities, and follow-up procedures,
from which the participant makes informed choices on patient r;lanagement based
upon the scenario’s characteristics.

The hypothesis of the thesis “Computer Assisted Instruction as an Effective
Addition to Classroom Teaching of Runoff Modeling (3)” is that students can improve
their understanding of the effects of site design on runoff using computer assisted
instruction (CAI). Specifically, it focuses on the improvement of student ability to
understand probable effects of changes in land cover types and their spatial
arrangements on runoff results. To help students understand and visualize this process,
a computerized tutorial was developed which through graphical form (maps, graphs
and animations) allows students to compare the results of many runoff modeling
scenarios in a short period of time. The objective of this thesis is to determine if a
computer tutorial is an effective addition to classroom teaching of runoff modeling.
The methods involved in meeting the objective for this thesis were to create modeling
scenarios using Geographic Information Systems (GIS) to acquire data and
illustrations for the tutorial, to design and develop a computer tutorial and to test a
group of students to show if the tutorial is an effective addition. Student testing

showed a significant improvement in the understanding of runoff modeling. Students



Pichate Siriratanapaisalkul Literature Review / 18

also indicated a positive response to the tutorial and this method of teaching. It is
concluded that this computer tutorial is an effective addition to classroom teaching of
runoff modeling.

The paper of Thomas et al. (16) has developed two CAI modules to evaluate
the development process and the educational value of such programs within the Civil
Engineering program at the University of British Columbia. Both modules adopt a
simulation approach. The first, named SimSewer, deals with fluid flow through a pipe.
The second, SimSite, focused on planning construction projects. The authoring
software was Toolbook (version 1.5) from Asymmetrix. SimSewer simulation seems
to be quite effective in illustrating different aspects of the pope flow problem and
informal feedback has generally been positive. Students felt that while the format and
content of the introductory screens were adequate, navigating between the screens was
not readily intuitive. However, it was observed that the students became comfortable
with the interface in a fairly short period and soon began experimenting with the
various controls in order to observe changes in the resulting flow conditions. SimSite
increase students’ knowledge of construction planning, understanding how these
techniques are applied to actual project situations, and increasing interest and critical
thinking. The students also rated the program as “fairly easy” to use.

The research of C. Gunn and L. Maxwell (17) is Computer Assisted Learning
(CAL) in human anatomy. An evaluation of a first-year course in human anatomy was
designed to measure the impact of introducing a generic, computer assisted learning
(CAL) program for medical education. Results of the study suggested that use of the
different media resources facilitated complementary aspects of learning. A positive

influence on the process of learning resulted from working in groups with the CAL
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program before going into a dissection laboratory for the first time. Both staff and
students were able to use their time more efficiently, and an improvement in the
overall quality of learning was noted. This was partly attributed to high motivation and
interest levels that resulted from the use of the CAL program, and partly to the holistic
approach supported by the combination of resources.

Winit’s research (18) aimed to develop and evalpate a new CAL program and
to survey pharmacy lecturers’ opinions on teaching pharmaceutical care. A pilot study
‘was carried out in fifth-year pharmacy students studying at Khon Kaen University and
Prince of Songkla University in Thailand. At King’s College London, a CAL
evaluation study was performed, by using a non-randomized, controlled, pretest-
posttest design, on 35 final-year pharmacy students. In addition, a survey study was
conducted by sending self-completion questionnaires to pharmacy practice lecturers
working in 16 UK departments of pharmacy, to obtain their views on pharmaceutical
care and CAL. Most students enjoyed using the program owing to its helpfulness,
attractive screens, perceived efficacy and ease to use. They also felt in control of the
program. However, they were not satisfied with ‘its tardy responses. Lecturers’
perceptions in eight categories of pharmaceutical care varied enormously. Their
personal characteristics were not related to their views on either the current use of
CAL generally or the potential use of CAL to teach pharmaceutical care. Many
lectures felt that a CAL program could be used to supplement pharmaceutical care
teaching.

The purpose of the study of Pornpilai (19) “An experimental study of the use
of computer assisted instruction in which statements and pictures were used as

feedback in teaching ‘Technical English for Building Construction’ ”, was to compare
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learning achievement, retention, and preference in learning computer assisted
instruction with statement feedback and picture feedback in teaching Technical
English. The samples were divided into two groups of 17 students by simple random
sampling method. The first group learned through the computer-assisted instruction
lesson that presented the statement feedback. The second group learned through the
computer-assisted instruction lesson that presented the picture feedback. The results of
this study revealed that the group that learned through the computer-assisted
instruction lesson that presented the statement feedback showed the higher retention.
But the group that learned through the computer-assisted instruction lesson that
presented the picture feedback showed more preference. This study showed that
students preferred the lesson that presented by picture more than by statement.

Preecha’s study (20) “An Experimental Study of the Use of Computer-Assisted
Instructional Programs in which Arrows with Sound and Arrows without Sound were
Used as Cues”, compares the learning achievement, retention, and preference by using
computer-assisted instructional (CAI) programs with two types of cues, arrows with
sound and without sound, the samples were randomly assigned into two experimental
groups. The first experimental group was studied through the CAI program in which
arrows with sound were used as cues. The second experimental group was studied
through the CAI program in which arrows without sound were used as cues. Results of
this study revealed that the students preferred studying with the CAI programs in
which arrows with sound were used as cues. This study showed that students preferred
lessons presented with sound more than without sound.

The study of Suwit (21) “Effects of Using a Computer-Assisted Instructional

Program on Design Judgment”, the purpose of this study was to investigate the effects
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of a computer-assisted instructional program (CAI) on design judgment. The samples
were randomly assigned two experimental groups and a control group. The
experimental group I was administered a pretest and posttest of the computer-assisted
instructional program. The experimental group II was administered a posttest of the
computer-assisted instructional program. The control group was administered only the
design judgment test. The design judgment scores of the group who studied with the
computer-assisted instructional program were significantly higher than group that did
not study with CAL
The thesis of Tong (22) “Computer Based Training in Data Services and ISDN
Course”, the purpose of this thesis was to develop computer based training in data
services and ISDN course. The main components, emphatic development, are
1. Can select and determine suitable lesson for each learner that each learner must tell
topic, main objective and supplementary topic that want to study.

2. Can control speed of presentation to suit each learner that system will cooberaie
with learner to adjust speed of presentation.

3. Can propose lesson and simulate work format of ISDN.

4. Can train learner to understand work and connection of equipment.

This thesis use open-script language of Toolbook for developing program
under Window platform.

Program was tested with 21 learners that have different skill. Each learner
followed content without becoming bored. The main principle was each learner could
study the program by using time according to each learner.

The purpose of Kwanchai’s (23) thesis was to develop a “Computer Assisted

Instruction: Hyperlipidemia and Therapy” model and to demonstrate its potential of
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self-educating by comparing pre-test and post-test scores within the experimental
groups, as well as to determine the experimental groups’ attitude toward this program.

The results showed that post-test scores were étatistically significant higher
that the pre-test scores at an alpha value of 0.05 and the positive opinion toward this
developed computer program was presented. This concludes that Computer Assisted
Instruction: Hyperlipidemia and Therapy is effective for educating computer program
users and hyperlipidemic patients.

This thesis use Authorware for Professional for Windows (APW) for
developing program. |

The purpose of Chatree’s (24) thesis is to develop the Computer Assisted
Instruction (CAI) lessons for lower secondary school. Students’ achievement was
evaluated before and after treatment, which was the computer assisted instruction. The
study reveals the following:

1. Students’ achievement scores in the experimental groups after using CAI
were statistically higher than before using CAI at 0.1 level of significance.
Post-test scores of students in the experimental groups were higher than the
post-test scores of the control groups.

2. The efficiency of computer assisted instruction was 85.86/80.43.

Software that uses for developing tﬁis CAI was Paintbrush, Storyboard Live
(SBLIVE)-use in dos mode, Thaishow and Rajvitee Word.

The purpose of Rumpa’s (25) study were to compare division skills of

Prathom Suksa Six students between those drilled by teacher with computer-assisted

instruction and teacher with an exercise book, and to study opinions of students
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concerning drilling division skills by teacher with computer-assisted instruction and by
teacher with an exercise book.
The findings of this study were as follows:
1. The students’ mean score of division acéuracy drilled by teacher with
computer-assisted instruction was significantly higher than those drilled
by teacher with an exercise book at the level of .05
2. An average speed of students drilled by teacher with computer-assisted
instruction was significantly higher than those drilled by teacher with an
exercise book at the level of .05
3. Majority of students in each group perceived that each approach of -
drilling division skills help them find the quotient more accurately and
quickly.

According to Miss Kamonphan’s thesis (26) that is concerned with using
Toolbook II Instruction 5.0. She suggested that I should develop my book by using
Neuron Plug-In of toolbook. If I want to use the most efficiency of toolbook, the book
would be .TBK application. Because of constrain about openscript language of
toolbook can not convert to HTML or JAVA files. But if I want to use openscript
language to develop program, I have to use Neuron Plug-In in order to run native
application of toolbook. Moreover her project uses the CGI (Common Gateway

Interface) concept to create an interactive form and connects to database.
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CHAPTER III

MATERIALS AND METHODS

Design Methods (based on Alessi and Trollip) (27)
Step 1: Preparation
= Determine Goals and Objectives
1) Students can use lesson to study in analysis and interpretation of
SPSS for Windows (SPSS/W).
2) This program is supplement lesson for students who want to learn
by themselves.
- Objectives
1) When students finish each lesson, they would understand step of
usage in order to receive result according to lesson.
2) Students can interpret output that receives from SPSS/W.
- Collect Resources
Material
1) CPU 166-MMX
2) RAM 32 MB
3) HARDDISK 6 GB or CD-ROM
4) CD-ROM Drive 16 speed
5) Sound Card
6) Monitor
7) Speaker

8) Data Analysis with SPSS/W Vol. 1-2(28), (29)
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Software

1) Macromedia Dreamweaver 2.01

2) Notepad

3) ACDSee version 3.0

4) SPSS for Windows v7.5

5) Adobe Phdt.(:)Shop v5.0

6) OmniHTTPD version 1.01

7) Etc.
- Learn Content

Read books or documents that concern with lesson content.

- Generate Ideas

Create and gather variety of concepts.

Step 2: Instruction Design
- Elimination of Ideas
Classify interesting concepts out of repeating concepts or can not operate.
- Task and Concept Analysis (28), (29)
The lessons will be compose of 15 lessons as followed:
1. Description of SPSS for Windows
1.1 Windows of SPSS/W version 7.5
1.2 Menus of each windows
1.2.1 Main menu on Data Editor Menus
1.2.2 Output Navigator Menu

1.3 Toolbars in SPSS/W version 7.5
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2. Data Preparation
2.1 Opening existent file
2.2 Opening text file (.dat)
2.3 Preparing data from SPSS/W
3. Data Transformation
3.1 Computing values
3.2 Count
3.3 Recode
3.4 Ranking Data
4. Data Management
4.1 Sort data
4.2 Transpose cases (row) and variables (column)
4.3 Merge Files
4.3.1 Add Files
4.3.2 Add Variables
4.4 Select subset of cases
4.5 Aggregate data
4.6 Weight data
S. Data Verification
5.1 Histogram
5.2 The Stem-and-Leaf Plot
5.3 Boxplot
5.4 Levene’s test

5.5 Data Distribution
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5.5.1 Normal Probability Plot
5.5.2 Kolmogorov-Smirnov Test
5.5.3 Lilliefors test (Develop from KS)
5.5.4 Shapiro-Wilk’s test (like KS and Lilliefors)
5.6 Transformation
5.7 List Case
6. Equipment Evaluation
6.1 Validity
6.1.1 Content Validity
6.1.2 Construct Validity
6.1.3 Criterion related Validity
6.1.3.1 Concurrent Validity
6.1.3.2 Predictive Validity
6.2 Reliability
6.2.1 Stability
6.2.2 Equivalent
6.2.3 Internal Consistency
6.2.3.1 Split Haft Method
6.2.3.2 Kuder-Richardson
6.2.3.3 Cronbach’s Alpha Method

6.2.4 Example analysis with SPSS/W
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7. Descriptive Statistic and Data Analysis
7.1 Descriptive Statistic
7.1.1 Measures of Central Tendency
7.1.1.1 Quantitative Data
7.1.1.2 Qualitative Data
7.1.2 Measures of Data Distribution
7.1.3 Validate of Distribution
7.2 Data Analysis
7.2.1 Frequencies
7.2.2 Descriptive
7.2.3 Case Summary
7.2.4 Report Summaries in Rows
7.2.5 Report Summaries in Columns
8. Inferential Statistics
8.1 Differential Test Hypothesis
8.1.1 Comparison of Mean
8.1.1.2 Two independent samples
8.1.1.2.1 Normal Distribution: - t-test
8.1.1.2.2 Free distribution; - Mann-Witney U-test, f(S, Run test
8.1.1.3 Three groups up
8.1.1.3.1 Normal Distribution: - ANOVA
8.1.1.3.2 Free distribution: - Non-parametric
8.2 Comparison of proportion

8.2.1 Two independent samples: - % or Z-test
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8.2.2 more than 2 samples: - xz

8.3 CROSSTABS ANALYSIS
8.4 COMPARE MEANS
8.4.1 Mean
8.4.2 Independent T-test
9. Crosstabulation and Measures of Association
9.1 Statistic for Association Test
9.1.1 Pearson
9.1.2 Correction > or Yate’s Correction
9.1.3 Likelihood Ratio (LR)
9.2 Mantel-Haenzel test for linear association
9.3 Fisher’s Exact test
9.4 Statistic for finding size of association
9.4.1 Computing size of association by %
- Phi coefficient (¢), Cramer’s V (V),
- Coefficient of Contingency (CC)
- Lambda or Guitman (A),Gamma (y), Kappa (k)
- Correlation (r and Ry)
- Risk
9.5 CROSSTABS by windows menu
9.6 Find P-value when know %>
9.7 Compute %> when know p-value
10. Compare Mean

10.1 T-test
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10.1.1 One sample
10.1.2 Two independent samples
10.1.3 Two related samples
11. Analysis of Variance
11.1 Model
11.2 Assumption
11.3 Normality Test
11.4 Homogeneity of Variance Test
11.5 ONE-WAY ANOVA
- Completely Randomized Design (CRD)
11.6 TWO-WAY ANOVA
- Randomize Complete Block Design (RBD)
11.7 Generalized Randomized Block Design
12. Data Analysis of Repeated Measures Design
12.1 Repeated Over Time 2 Period
12.1.1 Pre-test Post-test Design
- Paired t-test
- Non-parametric :- Wil coxon, Signed Ranks Test
12.2 Pre-test Post-test Design with Control Group
- ANCOVA
13. Regression and Correlation
13.1 Scatter Diagram
13.2 Simple Regression

13.3 Correlation, Pearson’s Product Moment Correlation, r
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13.4 Multiple Regression

Enter Method

Forward Method

Backward Method

Stepwise Method
13.5 Partial Regression
14. Non-Parametric Statistics
14.1 Chi-Square Test
14.2 Binomial Test
14.3 Runs Test
14.4 One-Sample K-S
14.5 Two Independent Samples
14.6 K-Independent Samples
14.7 2-Related Samples
14.8 K-Related Samples
15. Writing Syntax Windows
15.1 Using syntax
15.2 Command Syntax Diagram Index

15.3 Meaning of Sign
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The results, why I divide the lessons to 15 lessons, are my experience from

bachelor’s degree, textbooks and suggestion from teacher who teaches SPSS/W.

- Preliminary Lesson Description

General structure of lesson based on tutorial

Main Menu

y

——— Lesson presentation

L

Practice / Test

!

Feedback

!

End lesson

When students start program, the first page is Main Menu that bring you to go
to each lesson presentation. When student finish lesson, the next step is go to practice
that lesson. When student answers each question, it will have feedback in order to tell
that it is correct or wrong. When student finishes practice that means the end of that
lesson.

- Evaluation and revision of the design
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Step 3: Flowchart Lesson

Wy R
. g, INFORNR
» . THipgL B

Wit Sypnba Wiidows. |

epre=t A ok =D

Fig. 1 Flow Chart
Firstly, the Main Menu will show buttons of lessons, which bring to presentation of

contents. When students finish lesson, the next step to do practice. Each question has a

44735 \ 4985t
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score, if the student chooses the correct answer, the program will continuously collect
scores. At the end of practice, students can close the page of practice and go to start
the next lesson that students want to learn by the Main Menu again. If students want to

exit program, they only close the windows.

Step 4: Storyboard (Layout) Design

Main Menu WA 1 Description of SPSS for Windows
I | | |
I | | | "
I | L |

Practice

Question

Author
> Pichate Siriratanapaisalkul
Summary

Main Menu will .take students to lessons that the student chooses by
him/herself. The next page presents theory or detail of that lesson and then another
page explains how to use SPSS for Windows with that lesson. At the end of lesson,
students may practice in order to test his or her knowledge received from that lesson.
The end of page will show when students choose button view credit. This page view is

credit of author who creates this program.
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Step 5: Program Lesson Development

Use Macromedia Dreamweaver 2.01 to develop courseware and practice of

each lesson.

Step 6: Transfer to Web
Macromedia Dreamweaver 2.01 can generate documents into HTML format,
so these documents can browse through internet browser such as Netscape Navigator

4.5 or Microsoft Internet Explorer 5.0. After that use OmniHTTPD version 1.01 to be

web server.

Step 7: Produce Supporting Materials

Produce usage document.

Step 8: Evaluate and Revise
- Pre-test 25 students before study with program.
- Study program and do practice after finish each lesson.
- Post-test 25 students in order to evaluate program.
The evaluation of the learning achievement for using multimedia computer-
assisted instruction lesson was to evaluate knowledge that the students had acquired by

using the Paired t-test (29) to compare the pretest and posttest scores, significant at

p <.05.
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The statistic method was shown as follow:

1= d—ﬂd
S/
Jn
d; = Mean of the different between each a pair of sample.
di = The different observation between the sample of i.

d, = The different of hypothesis.

S¢ = Standard deviation of the different of each a pair of sample.
n = The number of the sample.
_ n
d = z dq
i=1
n
and

Sa =\/Edi2- d;)*/n
n-1
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Measurements Standard

If the practice has five items, measurements standard show as follow:

0-1 point = “should improve”
2 points = “fair”

3 points = “medium”

4 points = “good”

5 points = “Excellent”

If the practice have eight items, measurements standard show as follow:

0-2  point = “should improve”
3-4  points = “fair”

5-6  points = “good”

7-8  points = “Excellent”

If the practice has 10-11 items, measurements standard show as follow:

0-2  point = “should improve”

3-4  points = “fair”

5-6  points = “medium”

7-8  points = “good”

9-11 points = “Excellent”
Students Requirement

1. The students should have basic computer knowledge.
2. The students used to play Internet.

3. The students should have computer resource.



Pichate Siriratanapaisalkul Materials and Methods / 38

/

—
1
:.ﬁrﬁ:c:: Jgggggg

]
8
8

Internet

Client

index.html

index.html

Client

Fig.2 Users System Environment
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CHAPTER IV

RESULTS

The purpose of this study was to develop computer-assisted learning in SPSS
for Windows on internet for students who are studying in Master Degree that concern
with statistic work. The subjects used one experiment. The subject took on the pre-test
prior to learning, learned CAL lesson, and took on the post-test after finished the
lesson at once. The learning achievement was measured by comparing the difference
between the pre-test and post-test scores in experiment. The researcher analyzed the
scores by using Statistic Method, Paired t-test. The result of each step are shown as
follow:

1. Imstruction Design
The learning objectives were set as followed:
1. To understand using of SPSS for Windows version 7.5.
2. To interpreting results of SPSS for Windows version 7.5.
The Topics outline is shown in step 2 of Chapter ITL

2. Flowchart Lesson
Flowchart Lesson is shown in Fig. 1.

3. Storyboard Design
Storyboard design is shown in Appendix 1.

4. Development of Program Lesson
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Table 1 The features of each section in CAL lesson.
Feature
Content Image | Color | Sound | Referability

Chapter 1: Description of SPSS Windows

1.1 Windows of SPSS/W version 7.5

1.2 Menu of each windows

1.2.1 Main menu on Data Editor Menus

1.2.2 Output Navigator Menus

1.3 Toolbars in SPSS/W version 7.5

SISNTS

NSNS

SNINS

SINS

Chapter 2: Data Preparation

2.1 Opening existent file

2.2 Opening text file (.dat)

2.3 Preparing data from SPSS/W

Chapter 3: Data Transformation

3.1 Computing values

3.2 Count

3.3 Recode

3.4 Ranking Data

NINN YN NSNS

NSNS YN NN

NSNS YN NSNS

NSNS NN

Chapter 4: Data Management

4.1 Sort Data

4.2 Transpose cases (row) and variable

(column)

4.3 Merge Files
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Feature
Content

Image

Color

Sound

Referability

44 Sele(;t subset of cases

v

4.5 Aggregate data

J

4.6 Weight data

J

Chapter 5: Data Verification

5.1 Histogram

5.2 The Stem-and-Leaf Plot

5.3 Boxplot

5.4 Levene’s test

5.5 Data Distribution

5.5.1 Normal Probability Plot

5.5.2 Kolmogorov-Smirnov Test

5.5.3 Lilliefors test (Develop from KS)

5.5.4 Shapiro-Wilk’s test (like KS and

Lilliefors)

5.6 Transformation

5.7 List Case

] &N lN NN N«

] &N lN NN INl <

SR N G S P AN EN LN RS

Cla] OIS lalalsNalN]«

Chapter 6: Equipment Evaluation

6.1 Validity

6.2 Reliability

AN AN

SIS

DN

AN




Pichate Siriratanapaisalkul Results / 42
Table 1 the features of each section in CAL lesson. (next)

Feature
Content Image | Color | Sound | Referability

Chapter 7: Descriptive Statistic and Data

Analysis

7.1 Descriptive Statistic

7.2 Data Analysis

RN

NN

RN

AN KN

Chapter 8: Inferential Statistics

8.1 Differential Test Hypothesis

8.2 Comparison of proportion

8.3 CROSSTABS ANALYSIS

8.4 COMPARE MEANS

SN IN

SNiIN|S

SNIN|SN ]

SNIN|a ]

Chapter 9: Crosstabulation and Measures

of Association

9.1 Statistic for Association Test

9.2 Mantel-Haenzel test for linear association

9.3 Fisher’s Exact test

9.4 Statistic for finding size of association

9.5 CROSSTABS by windows menu

9.6 Find P-value when know %>

9.7 Compute %> when know p-value

NN OS]

NENTNINENANER

OSSN SN &

NN INANESANEN
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Table 1 the features of each section in CAL lesson. (next)

Feature
Content

Image

Color

Sound

Referability

Chapter 10: Compare Mean

10.1 T-test

10.1.1 One sample

10.1.2 Two independent samples

10.1.3 Two related samples

AN RGN RS

ARG RN R

NS &

ARG N RS

Chapter 11: Analysis of Variance

11.1 Model

11.2 Assumption

11.3 Normality Test

11.4 Homogeneity of Variance Test

11.5 ONE-WAY ANOVA

11.6 TWO-WAY ANOVA

11.7 Generalized Randomized Block Design

C IS ISl la e

SIS IS e lala e

SIS ISl el e

SIS IS lata ]«

Measures Design

Chapter 12: Data Analysis of Repeated

12.1 Repeated Over Time 2 Period

N

<

<

Group

12.2 Pre-test Post-test Design with Control
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Table 1 the features of each section in CAL lesson. (next)

Feature
| Content Image | Color | Sound | Referability

Chapter 13: Regression and Correlation

13.1 Scatter Diagram J J J J

13.2 Simple Regression J J J J

133 Correlation, Pearson’s Product Moment

Correlation, r

134 Multiple Regression

13.5 Partial Regression

NS NEN
SSIS
SIS
LRNEN

Chapter 14: Non-Parametric Statistics

14.1 Chi-Square Test

14.2 Binomial Test

14.3 Runs Test

14.4 One-Sample K-S

14.5 Two Independent Samples

14.6 K-Independent Samples

14.7 2-Related Samples

14.8 K-Related Samples

AN ENAN I SN
AN RN AN SIS
CISNINSON OIS
AN EGAN S S WIS

Chapter 15: Writing Syntax Windows

15.1 Using syntax

15.2 Command Syntax Diagram Index

15.3 Meaning of Sign

NSLSEAN
NSNS
SINIS
AL AN
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5.

Transfer to Web
Documents were generated from Macromedia Dreamweaver 2.01. These

documents were HTML formats, so the researcher used only OmniHTTPD version

1.01 to be the web server.

URL of CAL program on internet was http://members.thaicentral.com/pichate.

Students could go to this website for studying lessons. They were not satisfied with

tardy responses. Another problem was soundless. Some students were satisfied

with soundless but the others found that should have sound. The main point that

made slow responses was loading pictures. However, those pictures were

important because they increased students understanding. On the other hand,

procedure of program was normal. Each proceeding worked when procedure was

ordered.

Produce Supporting Materials

Document usage is shown in Appendix IL

Evaluate and Revise

1. The result of the learning achievement for using the CAL lesson was measured
by comparing the difference between the pre-test and post-test scores. The
result is shown in table 2.

Table 2 The difference between the pre-test and post-test scores.

Test N Mean SD t P

Pre-test 25 30.8400 | 9.3616

Post-test 25 38.4400 | 9.1154 | 5.173 | .000 (<.05)
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From table 2, the result showed that the mean scores in pre-test were equal
30.8400. The mean scores in post-test were equal 38.4400. The analysis of the data
by using paired t-test found that was significant difference between the pre-test and

post-test scores. (t = 5.173, p <.05)

2. The result of evaluation of the opinions toward the CAL lesson was measured
by using percentage. After finished the CAL lésson, the 25 subjects evaluated
the opinions towards the CAL lesson. There are five questions and one open-
ended question.

The questions related to the benefit of the CAL lesson, and concerned about
format of the CAL lesson. The percentage of each question was shown in table
3.

Table 3 The opinion toward the CAL program about Contents on Main Menu ().

1.1 Contents on Main Menu Frequency %
Easy to understand 14 56.0
Too small ' 2 8.0
Color of characters and background are too similar 6 24.0
Other 3 12.0
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Contents on Main Menu ()

£3 Easy to understand

& Too smal

B3 Color of characters and
background are too
simitar

B Other

Percent(%)

Fig. 3 Contents On Main Menu (i) Chart

Table 4 The opinion toward the CAL program about Contents on Main Menu (ii).

1.2 Contents on Main Menu Frequency %
Very interesting 13 52.0
Too much 3 12.0
Too little _ 2 8.0
Other 7 28.0

Contents on Main Menu (i)

Very Interesting

3 Tao much

0 Too litte

8 Other

Percent(%)

Fig. 4 Contents On Main Menu (ii) Chart
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Table 5 The opinion toward the CAL program about Topics.
2.1 Topics Frequency %
Clear, Suitable - 21 84.0
Can’t read, could improve 1 4.0
Other 3 12.0
Topics
Clear, Suftable
B Can't read, could
improve
B Other
Percent(%)
Fig. 5§ Topics Chart
Table 6 The opinion toward the CAL program about Sounds.
2.2 Sounds Frequency %
Sweet-sounding 11 44.0
Disturbance 10 40.0
Other 4 16.0
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Sounds

Svest-sounding

B Distrubance

B Other

Percent(%)

Fig. 6 Sounds Chart

Table 7 The opinion toward the CAL program about Subheading.

2.3 Subheading Frequency %
Number of subheading cover 19 76.0
Too much 2 8.0
Too little 3 12.0
Other 1 4.0
Subheading
B3 Number of subheading

cover

@ Yoo much

B Too Iite

8 Other

Percent(%)

Fig. 7 Subheading Chart
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Table 8 The opinion toward the CAL program about Letters.

2.4 Letters Frequency %
Easy to read ‘ 17 | 68.0
Too small 5 20.0
Other 3 12.0
Letters

Easy to read

B Too small

O Other

Percent(%)

Fig. 8 Letters Chart

Table 9 The opinion toward the CAL program about Background Lesson.

2.5 Background Lesson Frequency %
Beautiful 13 52.0
Contrast ) 1 4.0
Insipid 8 32.0
Other 3 12.0
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Background Lesson

Beautiful £ Contrast

Oinsipid & Other

Percent(%)

Fig. 9 Background Lesson Chart

Table 10 The opinion toward the CAL program about Meaning of Buttons.

2.6 Meaning of Buttons Frequency %
Easy to understand 23 92.0
Don’t understand 1 4.0
Can’t read 0 0
Other 1 4.0

Meaning of Buttons

B Easy to understand
100
80 8 Dontt understand
60
40 ) cantread
20
B Other
0

Percent(%)

Fig. 10 Meaning of Buttons Chart
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Table 11 The opinion toward the CAL program about Lesson Contents.
3. Lesson Contents Frequency %
Cover 25 100.0
Don’t understand 0 0
Other 0 0
Lesson Contents
Cover
8 Don't understand
0 Other
Percent(%)
Fig. 11 Lesson Contents Chart
Table 12 The opinion toward the CAL program about Pictures.
4. Pictures Frequency %
Suitable 23 92.0
Too little 1 4.0
Other 1 4.0
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Pictures

100¢ B suitable 8 Too litle
80
60
40

B other

Percent(%)

Fig. 12 Pictures Chart

Table 13 The opinion toward the CAL program about Overall of program.

5. Overall of program Frequency %
Excellent 4 16.0
Good 14 56.0
Medium 5 20.0°
Fair 2 8.0
Improve ﬂ 0 0

Overall of program

B Excollent 8 Good

OMedum B8 Falr

B Improve

Percent(%)

Fig. 13 Overall of program Chart
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CHAPTER V
DISCUSSION

From the results of data analysis shown in table 2 in chapter IV, there is
significant difference between the mean scores of pre-test and post-test scores within
experimental group. The analyzed data indicates that the mean scores of post-test
higher than the mean score of pre-test. This result comes from students who study
CAL program. They can use the CAL program any time.

Form results of the questionnaire, the opinions towards CAL lesson are as
follow:

1. Main Menu
1.1 Contents on Main Menu
The percentage of easy to understand is equal to 56.0, too similar color of
characters and background is equal to 24.0 and other is equal to 12.0. It indicates
that contents on Main Menu are good.
1.2 Contents on Main Menu

The percentage of very interesting is equal to 52.0, too much is equal to 12.0,

too little is equal to 8.0 and other is equal to 28.0. It indicates that contents on

Main Menu are good.

2. Main Topics of each lesson
2.1 Topics
The percentage of clearly and suitable is equal to 84.0, improvement is equal to

4.0 and other is equal to 12.0. It indicates that topics are clear.
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2.2 Sounds
The percentage of sweet-sounding is equal to 44.0, disturbance is equal to 40.0
and other is equal to 16.0. It indicates that sounds should improve.

2.3 Subheading
The percentage of number of subheading covering is equal to 76.0, too much is
equal to 8.0, too little is equal to 12.0 and other is equal to 4.0. It indicates that
subheading cover.

2.4 Letters
The percentage of easy to read is equal to 68.0, too small is equal to 20.0 and
other is equal to 12.0. It indicates that the letters are easy to read.

2.5 Background Lessons
The percentage of beautiful is equal to 52.0, contrast is equal to 4.0, insipid is
equal to 32.0 and other is equal to 12.0. It indicates that background lessons are
fair.

2.6 Meaning of buttons
The percentage of easy to understand is equal to 92.0, don’t understand is
equal to 4.0, can’t read is equal to 0 and other is equal to 4.0. It indicates that
meanings of buttons are easy to understand.

3. Lesson Contents
The percentage of coverage is equal to 100.0, don’t understand is equal to 0 and
other is equal to 0. It indicates that lesson contents cover.
4. Pictures
The percentage of suitable is equal to 92.0, too little is equal to 4.0 and other is

equal to 4.0. It indicates that pictures are suitable.
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5. Overall of program
The pércentagg of excellent is equal to 16.0, good is equal to 56.0, medium is
equal to 20.0, fair is equal to 8.0 and improvement is equal 0. It indicates that the
overall program is good.
From this study, the researcher finds that the most of students have positive
opinions towards this CAL program. However, the comments of students show as
follow:
1. It seems to be reading book.

2. Sounds should improve.

Problems in this research

1. Resources about computers are not adequate. In this research students must
connect to server. When several students load this website at the same time,
server must work hard. It made the speed of responses too low, browser may
be hang, etc.

2. The co-operation of students is less than expected.

Solutions
1. Researcher writes CAL program into CD-ROM. Then, students can study
lesson by themselves any time.

2. The co-operations of students are out of control.
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CHAPTER VI

CONCLUSION

Materials in this study consist of:

1. PC with Pentium MMX 166 MHz, 32 MB of RAM, 6 GB of harddisk, CD-
ROM Drive 16 speed, sound card, monitor, speaker.

2. Data Analysis with SPSS for Windows Vol. 1-2

3. Computer-assisted learning: SPSS for Windows was designed as a tutorial
lesson and divided into 15 chapters.

4. Pre-test and post-test question are the same contents but tested in different
time. Numbers of questions are 5 questions.

5. Questionnaire about the opinions toward the computer-assisted learning lesson.
Collected the data, the subjects start with 60 multiple choice questions on pre-
test prior to learning program, learned the computer-assisted learning lesson,
finished with 60 multiple choice question on post-test. After that, the subjects
evaluated 5 questionnaires about the opinions toward computer-assisted
learning lesson and the last question was open-ended which asked students to
write the comments toward the computer-assisted learning lesson.

The learning achievement was measured by using paired t-test to
compare the per-test and post-test scores and evaluated the opinions toward the
computer-assisted learning lesson.

The analysis of the data in learning achievement showed that there was

significant difference between the pre-test and post-test scores at p <.05.
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Suggestions

1. Further research should add animation is order to attract the learner.

2. Further research should be applied in practice. The questions should be
random.

3. Further research should be applied to decision support system, problem

based, artificial intelligent concept.
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mamsoudeyn Explanation
- dussneRniumsndoudeye
- thredal dledeunndrin fuszafias, damisde
ATLISTENE iaouit §1 click adlseurmanifisal

Images: c2neup.jpg , c2nedn.jpg
File: c2f3.htm

msiila file doyafiadretunds

Explanation

ALIZIENE

@ &Y

Sussmedniy msile e Seyafiahetunds

1] “ow” dledovondruiussifias , Fniivde
o &1 cick m‘hlwzﬁ'au_nﬁu'lﬂnﬁwiswﬂiﬁ
the “Salu dedounndrim fuszifuas , Famisde
idoud &1 click aelilozumaaniidaly

Images: c2beup.jpg, c2bedn.jpg, c2neup.jpg, c2nedn.jpg

File: c2page2.htm

o
o7

=S ] o d'
Niunoulumshaudsil

Explanation

AMUTTU

| amilszney I

o Imra—r. |

1 “fow” dledousndriuifussijuas , Famisde
ioud &1 click adlezoundvmihdewniil
1 “diahl dedounndrim fuszsfuas , Faniiede

4 .
ilaoud & click aalilszuamaniignly

Images: chap2_1.jpg, c2beup.jpg, ¢2bedn.jpg , c2neup.jpg , c2nedn.jpg

File: c2page3.htm
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ammiiintrtédoyaitadrtund Explanation

d d e d
- i 2.1 uame msidla Tadeyanadsiuindouuds
- fudeu diefounndruiuszifuns , dauiiede

J o ¥ k) 1
o nlaoust § click aslszfoundullmhdoumhil
2A 2.1 e

- fhidalu dodeuandsin duesfuns, Faniisde

iAo & click ashhezurnamhdaly

Images: chap2_2.jpg, c2beup.jpg, c2bedn.jpg, c2neup.jpg , c2nedn.jpg
File: c2page4.htm

M3811deYa9IN Text File Explanation
- MusInoRoiy magnderya0tn Text File
P
F— - amil 22 usmsmsidla WA Asco
- sutow dadousndinuesiuas , fmisde
»
- nlfoud &1 click aelazoundu limihdounthil
[ amii22 |

< np,d d -
= el diedmousndrim Juezijuas , Famiade

nlaoud 1 click aehlvzuamanihisaly

Images: chap2_3.jpg , c2beup.jpg , c2bedn.jpg , c2neup.jpg , c2nedn.jpg
File: c2pageS.htm

dhdioyalifnunie Fixed Field Format Explanation

-3 A o ar
- Mussnennny Sibeyailinyws Fixed Fied

MUTTEW Format
- awil 23 umsmsimuadnyazvesiulsyiia
ASCIl
amazs |

- du-four dedounndiutiezifins, Faniisde
4 . . r
waoud &1 click aslssfoundullmhdeumhil

¥ - é L] o ar
- fhedahl dodounndrim fuesfuas , Famiiade
nifoudt §1 ctick acTlvzumamisall

Images: chap2_4.jpg, c2beup.jpg, c2bedn.jpg , c2neup.jpg , c2nedn.jpg
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Data Type Explanation

o d o
AMUYITNUNGINY Data Type

4 . . o
T— ni 2.4 urrAsgiiude q vesdmulsiia Date

1ju “riow” dedpuanddmiuenuns , Famisde
. . g
wldoud &1 click athlezfoundulmnhdeunhil

[ mwn2s |

1 gy dlesouandrim fuszfuas , Fmisile
nlaoud & dlick asTvzumamihivaly

Images: chap2_5.jpg, c2beup.jpg , c2bedn.jpg , c2neupjpg , c2nedn jpg
File: ¢2page7.htm

Freefield Format Explanation

o J >
= MUTINUNEINY Freefiled Format

a A g o o
- s deur disdousndrmfuezifuas , Fmiisie

ATUTIENE wiaoud & dick adldesBounduliminounthil

- fpesall dedeuandrin fuezfuas , damide

wanud & click asTlezumasmiidaly
&

Images: c2beup.jpg , c2bedn.jpg , c2neup.jpg , c2nedn.jpg
File: ¢2page8.htm

mssuudeyaninTilsunsy SPSS for Windows Explanation

° ] o t 4
- Mussnwnviy manlondeyaniniifsunsu SPSS
fssey for Windows

A o o o A
- MHN 2.5 WEIRINSTIMUAAN Iz YDA M SINaIRS UX

— {01ya91n SPSS for Windows
AR 2.5 |

. A A . _
- shypow” diameusndruiuezifuas , Aniide

v b 4
wlfioud 1 click asllazdeundulumhneunthil

1 o A A £l L or s
- {uda'lil diemeusndru duezijua, dmiide
o 4 o
gty nlasud &1 click aslilvzuanmiiidalil

Images: chap2_6.jpg , c2beup.jpg , c2bedn.jpg , c2neup.jpg , c2nedn.jpg
File: c2page9.htm
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mswsendoynsinTalsunsy SPSS for Windows(fia) Explanation
- dwssnaioady mandodeyaninTilsunsy sess
AU for Wlndows(do)
L o ﬁ 2.6(1) | - nmi"l 2.6(1) Ui Dialog Box U84 Data Template

= - nmﬁ 2.6(2) une3 Dialog Box U84 Data Template
| amn26 |

A A v w
- 1u“fou Wemounndrmmijuesifuns , Amlade

1 d
wiaoud & click achlezdoundu Tunihreunihil
- fuesal dedeusndrin fueziuns , Famiisde
nioud & dick aelvzuciaemtida )

Images: chap2_7.jpg, chap2_8.jpg, c2beup.jpg , c2bedn.jpg , c2neup.jpg , c2nedn.jpg
File: ¢2page10.htm

Entering Data Explanation

o A o
= fUSISWINGINY Entering Data

4 4 .
- dusou dempusndinnfuezifuag , Fmiiide

e nlfoud & click ae llezBounay Twiounthil

- dpdall dofousndrim fusztfiae, fnisde

nioud & click aehlosumaamsaty
G

Images: c2beup.jpg , c2bedn jpg , c2neup.jpg , c2nedn.jpg
File: c2pagell.htm

M5AUN Case ttagmvosinils Explanation

d o )
-~ fUTSINTINY MU Case uazmuesiaus

- - uedowr dodeunndiuduszifuas , Famifede
ALY o & click avhlezfoundu hlwihdounti
- fhedahl dedousndsihn fuvsifuas, duisde
) niaoui §1 ctick asTlezuemeniiva Ty

Images: c2beup.jpg , c2bedn.jpg , c2neup.jpg , c2nedn.jpg
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msinuAls Tmiuag Case v Explanation

- fmussoenoiu msiudausnlias Case vl

- {u“now” lﬂmﬁaumﬁﬁmﬂmzﬁum ,Awisde

ATIEE wlfoud & click alleztoungulimihdounil _

- {dal dedovondrim fussifias, damisde

D) wlioudt &1 click ashlvzurmamhdaly
q

Images: c2beup.jpg, c2bedn.jpg , c2neup.jpg , c2nedn jpg
File:  c2pagel2.htm

M3ay Case g Aunls Explanation

A - &
- MUTINLNSITY NI Case aziamls

- fuefour dodousndrihutiuezafuns, Familide

ANITIENY aldoud & ciick ashlezfounduhimnounhi

= fpedal dedounndi duestfuas, daniisde

2 . . ¥ o
m’ waoud & click aslezuamaamidaly

Images: c2beup.jpg, c2bedn.jpg , c2neup.jpg , c2nedn.jpg
File: ¢2pagel3.htm

MIMMUARIBNYS Explanation

A @ o Qs
- ANSTOEINTIAY MINMKUARISNYS

R - tjuedew doouandinuezuas, Faniisde
PILTIENE loudt & click achlvzdounduTmihsounihil
- fhesal dodeuandin fuszias , damisde
e aldoud & click aeldvzuamenthinly
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msinudoya Explanation
Aussomnodu madudeya
- {u “rou dieideuondsinuuszifua , Fantisde
ATLITENE

»
nloudt & ctick aehlvzdoundy lmtineunhi

Images: c2beup.jpg, c2bedn.jpg
File: ¢2pagel3.htm

wiinva Explanation
a d
il 2 msmsondeyn Tondunfi 28l 1 a5 90
wmswameuTaafendafeniidesmsudanalu
1. Tang “OK” SrimeriiugnezuaasdonIm Comect 1! ASQY
0 choicet 0 choice 2

0 choice 3 0 choice4

5. Tand

0 choicel 0 choice 2

0 choice 3 0 choice4

]
agaziun’ld

»
42104 Form 1iu imeuhignezumasdonanu
»
Wrong !! A59301931904 form 1Y
fnatfy “Reset” szitiumsiGuhidomeulmi

1l “Click here 1 ifumsergdnzuuni 1y
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wnit 3 maudasdeyn Explanation

] o o F g
U3 msuﬂau’faya - utanhdonan 9 é«ﬂuxuammu'lu

it 3 &1 ctick i ozunsidhg

-~ 9 >

y § o ¥ &
uasiadiondnl | prsaldenladeya tiomvestiadonu q
- v . . \ Shoile i v d
UMM | oy Transformation - 3 famadneile iaamnodail
o o ¥ [ V. L &
suuRnYin 1. Computing Values unAlondn = unasuiweiidnais
Function #19 9 (c3fsct.htm)

Hansundiaencns adumstignan = nduluni) Main Menu

Hadduada (index.btenf)
HadFunssaemeans Vi = Bon windows Tmitnnuras

o .
axsdimuadeyly uuriiniaTaoguian (ex.:;fsl.hun)
A 4 LAl o
magmuaideuluen) - dedeunndriutfuii 3 Juezijuas,

o e " ay
15 um‘égu‘lu A00n mwmisdeniaoud idsninmmmuy
A
2. Count ° status bar milowyuijude

Count(#in) - iHeuasnmnse dadla 14

3. Recode
Into Same Variable...
Into Same Variable...(#0)
Into Different Variables...
4. Ranking Data
Ranking Data(sin1)
Ranking Data(fin2)
Ranking Data(#83)

Sound: 'IWAmas¥e Moalturk mid
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msnfieunlasdoyn Explanation
- AwssnefnsumamiEoumlasdeya
- fhidald dodeuandsim uozifuns , Fanisde
ANISTEE aoud &1 click aalesummemiiialy

Images: c¢3neup.jpg, c3nedn jpg
File: ¢3f3.htm

Y Transformation

Explanation

| M Data transformation

AUTSENE

@ &

1350101697 iy Transformation

T “ow dedeusndrimijuezifuas , iAo
lfoud & click avlszboundu lmihdounihil
1 bl dledouandsin suszifuas , Familede
waoud & click avllezugaamiidaly

Images: datatran.jpg , c3beup,jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg

File: c3page2.htm

1. Computing Values

Explanation

NN Data transformation l

AT

@ &

fussneRoiy Computing Value

nmﬁ 3.1 #8¥A9 Dialog Box Y94 Computer Variable
T “fov dedounndrhuiueziuas , Famisde
naoud &1 click aslulezfounduTiwihdeunthil
T vl sleidousndrim fuvsihins , Fanisde
nidoud &1 click asTlvzuamanihdaly

Images: datatran.jpg , chap3_1.jpg , c3beup.jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg

File: c3page3.htm
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WanFundinmand Explanation

| n Data transformation | - fmussowdndy Aeisundnmond

- uedew dedevandimifuszifuns , Faniiide

AMLTIENE nlfouit &1 click ashlvzdounduhimihdountil

- tudall dedeunndin fueziiuas , Fautede

=] . . 9 -
& waoudt & click ae lvzumasmihisa Tyl

Images: datatran.jpg, c3beup.jpg , c3bednjpg , c3neup.jpg , c3nedn.jpg
File: c3paged.htm

Hanuana ~ Explanation
I MW Data transformation - Awssofoiy Taisuoda

- iuemou” tﬁmﬁauwﬁdmﬂmzﬂuaa ,Amladle

AITIENE nloud § click ashleefoundulimidounii

- fhuegalil dledouandsim fuesuae , danisde

nldoud &1 click asTlzuemanigall
&

Images: datatran.jpg, c3beup.jpg, c3bedn.jpg , c3neup.jpg , c3nedn.jpg
File: c3pageS.htm

HanFunssnmany Explanation

me Data transformation - dussowindiy Jeidunssnaond

' A4 4 o o
- furou” disdeuandriniuvzifuns , Fuiide

ALsIENE nloud & click aelecBounduliwihnounhil

R S
= fudalil diedousndim fusziins, Famisde

Wdoud &1 click ashlssusaaniiga’ly
'
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R 3
mstimuatou'ly

Explanation

I MN Data transformation |

ALTIENE

- Assoedniy mshmuadenly

- fueeur dedousndiutfuszifuas , Famisdo
Aoudt &1 dick ashlvzBoundy Tmihsounthil

- {pedal dodousndrin duszijuas , Faniiede
aoud & click aelvzumaanihdaly

Images: datatran.jpg , c3beupjpg , c3bedn.jpg, c3neup.jpg , c3nedn.jpg

File: c3page7.htm

-] & * .
msfmunitoulu(@e) Explanation
I A Data transformation ] - fwssoofety msiimuaidelu@e)
4 .
Aussew = AN 3240143 Dialog Box 981 IF Cases u Computer

G &

Variable

k) A 8 o o
1 “fow” dledousndrinduvzfuns , Favisde
o 1J ;
nidoud &1 click achlezdoundyllwihdeunthil

T “Salal dledeusnddim thuezuas , Faniisdo
ilioud & click ashlszurasmhidaly

Images: datatran jpg, chap3_2.jpg, c3beup.jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg

File: c3page8.htm

o A ’
msfmuaitoulu@edn)

Explanation

I MMN Data transformation I

AU

- fussnAniy msﬁmumﬁ"au'h(dsﬁn)

- ;i 3.3 uERe MSAIMUA type 1AS Label

- ferou diedousndriuijuszifuas , Famisdo
aldoud & click aelssdounduldwihdounihil

- tedahl dedeuondin fueeiuns, Ao
nioud §1 ctick as llezumaanihidaly

Images: datatranjpg, chap3_3.jpg , c3beup.jpg, c3bedn.jpg, c3neup.jpg , c3nedn.jpg
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2. Count Explanation
Lm'n Data transformation A15508AEITY Count
- 1 “row dladousndrhutiuzafias , Famiiede
ALITIENG

@ &Y

ioudt &1 ctick asTlesFoundulimiidounihil
s a1l dlodounndriri fuszias , Famisdle
nldoud & cick aehzumrantidaly

Images: datatran.jpg, c3beup.jpg, c3bedn.jpg, c3neup.jpg , c3nedn.jpg

File: c3pagel0.htm

Count(#9)

Explanation

I TN Data transformation ]

MUTTUI

® G

fssnuRni Count(fiv)

A 3.4 tetae M54 Couat

A 3.5 uaime MsszyATRBINTT (Define
Values...)

Tt “ou” dledeunndeiiezias , Famisde
waoud &1 dlick salezlounduTlmideuniil
1hu “ta Tl dlodouandrin fuozifuas , damisde
nioud &1 click asTlezuaamihsaly

Images: datatran.jpg, chap3_4.jpg , chap3_5.jpg, c3beup.jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg

File: c3pagell.htm

3. Recode = Into Same Variables...

Explanation

me Data transformation |

AUTTOW

AUTSOWRLIN Recode -> Into Same Varisbles...
m‘tﬁg'l 3.6 udAd Dialog Box Y94 Recode Into Same
Variables

1 “row” dleidousndrinufuszifima , damiivde
WAoud &1 click nsllezboundulmindounthil
fh “Salal dlodounnds fuvziuas, Faniade
nioud &1 click asTlezuraamihdaty

Images: datatran.jpg , chap3_6.jpg , c3beup.jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg
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3. Recode = Into Same Variables...(fi0)

Explanation

I NN Data transformatioﬂ

MU0

@ @

MUTSNOAIIRY Recode = Into Same Vasiables...
(#i®)

AM 3.7 el Dialog Box Tumsfimuas

T “sow” dledeuandimduezaias , uilsde
o & click ashlezBounduhiwihreumhil
fhe “Sa il dladouandrim Juezifuas , Favisde
laoud &1 ctick aallozummeniigay

Images: datatran.jpg , chap3_7.jpg , c3beup.jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg

File: c3pagel3.htm

3. Recode => Into Different Variables...

Explanation

| M Data transformation |

MUIIO

fnssnwRnfy Recode(i0)

nm'ﬁ 3.8 unA3 Dialog Box U943 Recode into Different
Variables dof muasmizoudouda

1 “row” dlefeuondriutjuszifuas , Faviisde
idou & click aeluezBoundu Tnidoumhil
The iU dledeunndrim fuszthime, damiede
lioud & click adlezuamamiisayl

Images: datatran.jpg , chap3_8.jpg , c3beup.jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg

File: ¢3pagel4.htm

4. Ranking Data Explanation
MW Data transformation Sssnuinoany Ranking Data
R AT 3.9 115139 Dialog Box Y04 Rank Cases

poni 3.4

1o “siow” diedouandiijuszfuas , Famisde
nAvndt &1 ctick avhleelounduhlmihdounhil
T “Salu dlofounndii fuszifuas , Faniiedle
nidoud & ctick avlezummanihdahl

Images: datatran.jpg , chap3_9.jpg , c3beup.jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg
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4, Ranking Data(#91)

Explanation

N1 Data transformation

MU0

G &Y

fussnofnfy Ranking Data(#i01)

l‘mﬁ‘l 3.10 1ucA9 Dialog Box 1404 Rank Types

T “row~ dledousndriniuezjias , Fwmivde
nfoud & click aslezdounsuhwidouniil
T Tl dlodounndin fuezuas, Famisde
iiaoud &1 ctick asllezuemaniiiva

Images: datatran.jpg, chap3_10.jpg, c3beup.jpg , c3bedn.jpg , c3neup.jpg , c3nedn.jpg

File: c3pagel6.htm

4, Ranking Data(#92)

Explanation

hm Data transformatiod

MUITOWY

G &Y

frussedoaiy Ranking Data(fi02)

Ml 3.11 urae Dialog Box 429 Rank Cases ijonfin
1]3 More >>

1 “rour diedounndrinsjuezifuns , Famiisde
loud & click avllszdoundulnideuntil
T vl dledounndru fuejuae , Faniede
iidoud &1 click aslezuraaniiday

Images: datatran.jpg, chap3_11.jpg, c3beup.jpg, c3bedn.jpg , ¢3neup.jpg , c3nedn.jpg

File: c3pagel7.htm

4, Ranking Data(#03)

Explanation

| N Data transformation I

MUTT

A1US51UAINY Ranking Data(fin3)
“ A @ d o °-
AN 3.12 40A9 ARV Rank NIRIEN (Ties)
4 4 . o
i “fow” diedsunndrinfussijuas, Famiide

i d
nldoudt & click asllezfoundv nhsoundhil

Images: datatran.jpg, chap3_12.jpg , c3beup.jpg , c3bedn.jpg
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niimin Explanation
it 3 msmlaedora - Tomdunilzil1qas 9o
- dmsnanovlaedendaueniidesmsudanaily
1. Tand “ok™ ifmeuifugnezurasdenan Comest 1t avap
0 choicet 0 choice 2 i 19183 Form 1 tsmeyhignesummsdonanu
0 choice 3 0 choiced Wrong !! A533{1421903 form ﬁ"'u
- fwath “Reser” szflumsisuhifonoulmi

I = { “Click here 1" iSumsargdnzuuni 14
|

8. Tand
0 choicet 0 choice 2
0 choice 3 0 choice4 o

d
aginziuunla
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il 4 mssamsdoyn Explanation
il 4 msdamsdeyn - umavirdendn 4 Juthuifowmmolu
unil 4 &1 click i boziunmsthg
 unashdendn | 4_sonp Wonwosideii
naumMslgnan T cases and variables - iju3 damdredle frmmnodail
mnidnia 3.  MergeFiles uasadondn = urmeniivefisnns
3.1 __Add Files (cAfset.htm)
32 Add Variables ndumnsigndn = aduTmh Maio Menu
4. lect su f cases (index.html)
5. Agerepate data uidnia = Son windows Tmit g
Aggregate data(fiB1) uvridnviaTaogidnn exafst.btm)
Aggrepate data(#i82) diedounndiutie 3 fuezijims, i
6. Weight data wiisfenAoud S¥enmmnasy status bar
milounuiudoo
- ifsuwasamnse dada 1§
Sound: I3imaedo Mzt333.mid
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1. Sort Data Explanation
AUTSOINLIRY Sort Data
MUIIEN amii 4.1 uTAS Dialog Box U84 Sort Cases

J L A . o L3
T “daal dledounndsin uszafine , Faniisdo

nlavud &1 click avhlvzumasmiisaly
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2. Transpose cases and variables

Explanation

MAMUTTOW

| amiia2 |

amial |

fussoefniy Transpose case variables

nmﬁ 4.2 11517 Dialog Box U84 Transpose

AW 43 urtae mamsth Transpose

e “ow dedouanddniiozuas , damilide
nldoud § cick avhlvzBounsu liwhroumhil
1“8l dlodounndein Juezifias, Faniisdo
nioud & click s llozusmanthisaly
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3. Merge Files > 3.1 Add Files

Explanation

AT

| amhas |

| awias |

fussnefni Mefge Files U) Add Files

AT 4.4 urtns 3593 I Anxiety3 s$hundediy
Aunxicty?

A 4.5 urne Snveiz Tassardisves Id ezt
A0 (Anxiety3)

1 “few” deounndruifuezifias , Fuisde
ioud 1 click ashleszBoundulwihdoundhil
the “8aTil dledouandsin fuszifuas , Famisde
siioud &1 click adllezuamemida Tl

Images: chap4_4.jpg, chap4_5.jpg , cdbeup.jpg , c4bedn.jpg , c4neup.jpg , cdnedn.jpg

File: cdpage3.htm

3. Merge Files > 3.1 Add Variables

Explanation

AUTT

|  nwise |

[ amnder |

A0S 501009 Merge Files ) Add Variables
N 4.6a LAY SAVIZATT Merge File w1y Add
Variables

AT 4.6b uvms Snpaismside Wdnuy Add
Variables (Subject)

Tl “siou” dedevandimijuszifuas , Fanide
iAo & click nelulezfeundy Tuwihrouwhil
she “Sa Tl ledouandein fuasifias , Famisde
e &1 click aellozusmamiida )

Images: chap4_6a.jpg , chap4_6b.jpg , c4beup.jpg , c4bedn.jpg , c4neup,jpg , c4nedn.jpg

File: cdpaged.htm
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4. Select subset of cases

Explanation

-AUSsUY

AMAt 4.7

@O |

5 | S = =

= I IE |IBE |B

=0, |80 S - -

"IN 'S il

puamb laand

S 2B o | bo
1

AUTSOUATITY Select subset of cases

il 4.7 uttas msidenpaduazamzuet
904 Cases (Select Cases)

Al 4.8 uttae msdmuadew Tummiumsdaden
AUANYAUSVDY cases

AW 4.9 161A9 Dialog Box @M sguifion Cases
NG 4.10 LEIAY B 10 cases DINFINIU 15 cases
AN 4.1 UATA HODINAI5EN Cases

AW 4.12 1rtAs AAifien Case 71 1-50

T “fou” dledousndrutluezsfins , Famisde
Ao & ctick aelezbounduimidounthil
T “ia il dedeuandri fueziuas , famivde
nioud & click aslezuramisaly

Images: chap4_7.jpg , chap4_8.jpg , chap4_9.jpg , chap4_10.jpg, chap4_11.jpg, chap4_12.jpg , c4beup.jpg,

c4bedn.jpg , c4neup.jpg , c4nedn.jpg
File: c4pageS.htm

5. Aggregate Data Explanation
- dwssoofoady Aggregate Data
- - duesour dledounndriuluszifuas , faniisde
& - Wanud & click ashlezfoundulilmhdeuntil

Tl “Sa” iledeusndriw fuszhima , Famiade
nlfoud &1 click asTszummamtisaty

Images: c4beup.jpg, c4bedn. jpg , c4neup.jpg , c4nedn.jpg
File: c4page6.htm
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Aggregate Data(fi01) Explanation
fussoeioy Aggregate Data(fin1)
AU amil 4.13 uYA3 Dialog box UBA Aggregate

| amias |

| sawmhsis |

A 4.14 v e Click A Name & Label

T “ow” dledenandinshuesias , Faniiide
iioud &1 ctick aeTesBounduhimhdeunthil
Thu 5Tl diedouandsin uszsfuas, Fuilsde
nfaoud & click ae Tlozummenisaly

Images: chap4_13.jpg, chap4_14.jpg,, c4beup.jpg , cdbedn.jpg , cdneup.jpg , c4nedn. jpg

File: cdpage7.htm

Aggregate Data(fi02) Explanation
swssowRniy Aggregate Data(f82)
ﬁ"ussu-m nmi‘l 4.15 UNAS Function Y93 Aggregate

| amials |

| amnais |

N 4.16 1AY Aggregate Output WioA1sAmuA
WATIRAYIN Aggregate

s “riow dedouandriwsiuezifuas , e
nidoudt & click avleefounsuhimbhdounthil
T “da T dedouandrin fuvziuns , daniisde
nldoud § ctick aslazunmaniisall

Images: chap4_15.jpg, chap4_16.jpg, cdbeup.jpg , c4bedn.jpg , c4neup.jpg , cdnedn.jpg

File: c4page8.htm

6. Weight Data Explanation
fussoafoady Weight Data
4 . .
Ausso NN 4.17 UAS Dialog box VDY Weight Cases

-
[t
1=

fioy

A 4.18 A3 SpueizniiiAie Data dlavhings
Weight Cases

AP 4.19 4az AN 4.20 irtAe wAMSSIATIEY
T “four dledounndriufuszshias , Famisde
waoud & click ashlesdoundu imihidouniiil

Images: chap4_17.jpg, chap4_18jpg, chap4_19.jpg , chap4_20.jpg , c4beup.jpg , c4bedn.jpg

File: c4page9.htm
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iRy Explanation
il 4 msSamideyn - Tendunfl4fi1qasdo
- hnswareyTaafendafoniifesmsidinaty
1. Tand “OK" SrimeuiTugnezudnsdonI Correct 1 AT
0 choice1 0 choice 2 21004 Form 11 Mhnon hignezuaasdoany
0 choice 3, 0 choice4 Wrong 1! A5 91121994 form 11k
- Sindly “Reset sziflumsituiidonoulmi

I = T “Click here !t Humsorgunzunuiily
|

8. Tand
0 choice1 0 choice 2
0 choice 3 0 choice4

aglnsiuild

Images: Framel: title4.jpg, chpd_fl.jpg
Frame2: correct.jpg , wrong.jpg , white.jpg, FROZEN?2.jpg
File: ex4fs].htm
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g
¥ 5 msasaeaeudeya

Explanation

4
unil 5 msasaeneudoyn

" . 3 & &
- unahdendan q Futhuiiemmelu

o 9 o

AAUMsTgVan

nunidnvia

Sound

msasaeutoya

1. Histogram

2. Stem-and —leaf Plot

3. BoxPlot

4. Levene's Test

5. dANANBUN1INTzNILTBYa (Data Distribution)
5.1 Normal Probability Plot
5.2__Kolmogorov-Smimor Test
53 Lilliefors Test
5.4 Shapiro-Wilk’s Test

4
6. wemsudeyaremsulasioya
Transformation

act

TEmsasandeutoya
Tmsnaneudeya(dol)

Fimsnanoudeya(@es)

ey )

AMInANBUIDYAED3)

1t 5 & click i ulszdlumsidhg
iilovwesiadeiiu 9
- i3 emedieie fmmmnodell
urAsTadoudn = unaaniheeiisnads
(c5fset.htm)
aRumsdgwan = naulmh Main Menu
(index.html)
uwilniia = Fon windows Tmituaneag
HuAnvn TaoduBn (exsts1 bim)
dlodeunndriudts 3 fusstme, #
wits@oniAoud S¥emmunasu status bar
milounuijudae
- doawasamnso iWladla 14

Sound:
Images:

Background:

Files:

I3imas¥e Brubrg2_mid

Framel: title5.jpg

Frame2: c5pl_u.jpg , c5pl_d.jpg , cSretup.jpg , cSretdn.jpg, cSpra_u.jpg, cSpra_d.jpg

Frame3: woodwall.jpg
Framel: chp5_fl.jpg
Frame2: chp5_12.jpg
Frame3: chp5_f3.jpg
c5fsethtm W5zneuRie
Framel: c5f1.htm
Frame2: c5£2.htm
Frame3: cSpagel.htm
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msnsnaeudoyn Explanation

o A -
=  AMUTTNunNTINY m‘mnmm?oua

AUITHW = duedahl dedeusnddim fuesiias, dniisde

nldoudt §1 click ashlvzumaamiisahl

Images: c5neup.jpg, cSnedn jpg
File: ¢5f3.htm

1. Histogram Explanation

- Awssoedniy Histogram

Mussew - ait 51 umme pluumsuonusvestoyaiterdiny
fumsuanussuyIfalni

- fhusalil dedeuandiu fuszifima , danitede

wlAoud & click aslvzuaasniga’ly

Images: chap5_1.jpg , cSneup.jpg , cSnedn.jpg
File: ¢5f3.htm

2. Stem-and-leaf Plot Explanation

o A @
= MUTTNUNEINY Stem-and-leaf Plot

MuIsew - amil 5.2 uaas JUuuy stem Leaf itoganuaiznisuon

NN 5.2 usdvestoya
] - fis
N 5.15 /Wi 5.15 1A Option Outlier 1w Statistics

3 - mnfi5.16 UaR4 A1 Extreme Value
NN S.16

1J A L ar o
-ty esour dledouandimijuezsfuns, Faniisde
4 . . y
- laoud &1 click asllssfoundulimindounhil
A L
= i “dala diedounndeiu Juezifins , Famiade
iaoud &1 click aslozuamaniida

Images: chap5_l.jpg , chapS_15.jpg , chap5_16.jpg , cSbeup.jpg , cSbedn.jpg , cSneup.jpg , cSnedn.jpg
File: ¢Spage0.htm
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3. BoxPlot Explanation
MUSSOIATIRY BoxPlot
U550 /il 53 uaen dnvaemsnsznsteyadinunmauns

agu

fu “fou- dlodeuondimluezijias , damiede
lfoud &1 cick adllezBoundy wiideumhil
The i deidounnds uvzifuas, Mwisde
wiaoud §1 dtick asTlezummeniidal

Images: box.jpg, chap5_3.jpg , cSbeup.jpg , cSbedn.jpg , cSneup.jpg , cSnedn.jpg

File: cSpage2.htm

4. Levene’s Test Explanation
AIUTSOIATIN Levene's Test
AMUTTOW amiiuaas manimameunnuudslsu

T “fou~ dedeunndimsjuezijuas , Fanisde
doud &1 click aTulezfoundu Tmidounihil
T il dledeunndi fuszifuas , Famiide
niaoud &1 cick asTlezuemantisaty

Images: chap5_hv.jpg , cSbeup.jpg , cSbedn. jpg , cSneup.jpg , cSnedn. jpg

File: cSpage2.htm

5. aAANATOUNISN5Z9 100y (Data Distribution)

Explanation

MUTTHI

fussnafiniy aiANATBLNINSTIToY] (Data
Distribution)

A 5.4 umag siluvunismacey Normal
Distribution 1a81¥ Detrend Normal (p-p) Plot

Al 55w gluvummamey Normal
Distribution 1)t} Detrended Normal (Q-Q) Plot
AWl 5.6 umAg NATOUNIINIZABYBITeYa Normal
Q-QPiot

s~ dlodeunndimuiiusziias , Famiisde
nlouit & ctick avexBoundvimidouninil
T “dalu dlodeuandsi dJuezifuas , danilde
nloudt & click ashlezumaamiidaly

Images: chap5_4.jpg , chap5_5.jpg, chap5_6.jpg , cSbeup.jpg , cSbedn.jpg , cSneup.jpg , cSnedn.jpg

File: cSpage3.htm
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5.1 Normal Probability Plot Explanation

- Ass010ATIRY Normal Probability Plot
fAuIsew - amil 54 uome gliuunmATey Normal

AN 5.4 Distribution 1461 Detrend Normal (p-p) Plot

- - amil 55 umas uvunimagey Normal
A

5 Distribution U3} Detrended Normal (Q-Q) Plot
MNN 5.6

- /il 5.6 uame nmumsmsmwa«'faua Normal

ohe

- i edou dlodoundriujuszifias , Famiiede

naoud & click achlezdoundulimiidounng
- sedall dodeuandrin duosias , Fanisde
wlidoud & click ashiszumamihicaly

Images: chap5_4.jpg, chap5_5.jpg , chap5_6.jpg , cSbeup.jpg , cSbedn.jpg , cSneup.jpg , cSnedn.jpg
File: c5page3.htm

5.2 Kolmogorov-Smimnov Test Explanation

- dwssnudody Kolmegorov-Smirnov Test
AMussew - aWiluaas Kolmogorov-Smirnov Test

- uedew dadounndenurzifuas, Famiiide

nloud & click achlezfounduliniinounhi

- ihredal dodeunndin dusiuas, damisde

waoud & click asTalvzumaamhigaly

Images: chap5_ks.jpg, cSbeup.jpg, cSbedn.jpg , c5neup.jpg , cSnedn.jpg
File: cSpage4.htm

5.3 Lilliefors Test Explanation

o 4 o
= MUTITNUNUINY Lilliefors Test
A 4 -
MUTSHIY A -ty diadouandrhujuseifuas , Famisde

4 . ?
wlaoud &1 click s lazfoundnlumhinounhil

- il dedeunndrim uszijuas, Aamisde

Fx nldoud &1 click asTlhvzummanihaaal

Images: c5beup.jpg , cSbedn.jpg, ¢Sneup.jpg , cSnedn.jpg
File: cSpaged.htm




Fac.of Grad.Studies, Mahidol Univ. ':’ M.Sc.(Tech.of inform.sys.manag.) / 93
oLy q}“? g
gy &/
THlogr, g
5.4 Shapiro-Wilk’s test Explanation
e Shapiro-Wilk’s Test
AMUITUI - fueeu dedousndiniueziun , Fanisde

wiaoud & dick aehlezBoundulimiseunihi

- fuial dedeusndshu suezuns , Faniiede

nioud &1 click s Mheuanamiisn

Images: cSbeup.jpg, cSbedn.jpg, cSneup.jpg , cSnedn. jpg
File: cSpage4.htm

6. namoudoymiitomsinlasdoyn (Transformation) Explanation

° 4 o % a v
o ANTTONONTINY vm’aa‘u‘,uagam Bﬂ'l‘ill‘llaﬂﬂﬂ ﬂﬂ
AU (Transformation)

AN 5.7 - il 5.7 ugAd M1IN5ININIEIBVEITOYRS N
LJ
nnilsenols Hanqu

- uedew dedovandimiuezihims, Fawiiede

o 1) J
nioudt §1 click aelilozdounsuhimiideunini

- fuedali dodounndrin fuasijuas , Amisde
A

nldoud § click ashlozuamanthiatil

Images: chap5_7.jpg, chap5_lejpg, cSbeup.jpg , cSbedn.jpg , cSneup.jpg , cSnedn.jpg
File: cSpageS.htm

Tnsasredendeyn Explanation

- fMussewfndy iEmsayeasudoys
RMERL] - i 5.8 4aA4 Dialog Box U84 Explore

- duesou dedevandiuezshime , misde

nloud & cick avlilsBounguTnhdounthil

- ipedali dedeuandim fuozun , Faviede

nloud §1 click aslilvzumaamiidaly

Images: chap5_8.jpg , cSbeup.jpg , cSbedn.jpg , cSneup.jpg , cSnedn.jpg
File: ¢5Spage6.htm

44735




Pichate Siriratanapaisalkul

Appendix1/94

Fmsnasudoya(die)

Explanation

A0

NIN1J NG

SRy Iimmanouvoya(riot)

m'ni' 59 AN Statistics 14 Explore

T “row iledounndrhutuszifuas , e
oudt & click aeldssdoundutimhdoumihil
1hs “Sail dledeusndim fuezifuas , Fandsde
nidoud &1 click aTTlezummanhidal

Images: chapS_9.jpg , chap5_pl.jpg , cSbeup.jpg , cSbedn.jpg , cSneup.jpg , cSnedn. jpg

File: cSpage7.htm

Fmsnsraoutoya(ie2)

Explanation

AMUTTUW

fussnaAody FEnmneaeuteya@iez)

A 5.10 1aAY Plots T Explore

1 “riou” dedeusndimsjuezias , Famide
Woud & click ahlszdoundulnihaoumhi
i “Salal dledousndrn duezifias , Famisde
nloud &1 click aslvzuamaniidaly

Images: chap5_10.jpg, c5beup.jpg , c5bedn.jpg , cSneup.jpg , cSnedn.jpg

File: cSpage8.htm

sy 9/ ]
IBNIATINADUYIYA(MD3)

Explanation

AUITUIY
Mn 5.11

NN 5,12

21%A 5.13

NN

- A o
Mussnanuniy 3Bmmsseneudeyaies)
/i 5.11 4aR Explore Option
Al 5.12 UGRY Summarize Cases Dialog box %51
SPSS/W version
MmNl 5.13 uaz Ml 5.14 uaae wadnin ldoms
List Case 910 SPSS/W version 7.xx
[) A A Y + ur o
1ju “Aou” dismounndWiuijuvzijuas , Amilde

- . ' i
wlaoudt § click aslilezfoundulumihdeuniil

Images: chap5S_11.jpg, chapS_12.jpg, chap5S_13.jpg , chap5_14.jpg , cSbeup.jpg , cSbedn.jpg

File: cSpage9.htm
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unidmia Explanation
unit 5 asasemeudeya - Tonfuniisil1qasde
- vimsmanevlauifendadeniidomsudnaliy
1. Tand “OK” 51ﬁmamfuqmzuﬁnﬁaﬂ'zm Correct 1! ASHY
0 choice1 0 choice 2 42181 Form 11 $1émeyhignazucasdems
0 choice 3 0 choice4 Wrong !! A393)4v31904 form ﬁ"'u
Reset , - &naths “Reset” szfiumsisuideaoulmi

[ = ] “Click here 1" Sumsargnzuuui 1y
|

8. fand
0 choice1 0 choice 2
0 choice 3 0 choice4

aglnznuitle

Images: Framel: title5jpg, chps_fl.jpg
Frame2: correct.jpg, wrong.jpg , white.jpg , chp5_f3.jpg
File: ex5fsl.htm
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d 4 ] & o aw
unn 6 msﬂsznﬁumsmﬁamfnwﬁmsumsnu

Explanation

] PS ] > aw
unneé n171Js=mum§mﬂﬂnn§'nifuthlmmwna

s

LRI

HuLAnYA

ﬂ1sﬂsznﬁmﬂ?ﬂaﬂaﬁﬁ?’ni’mﬁm?mn’jﬁn
ANATRAATBIITE (Validity)
1. Content validity mawsmssanuiiom
2. Construct validity A2ms9am Insand e
3. Criterion related validity A7 AS AN TUWUT
aaiinweunisile (Reliability)
1.__anugeummnnsit
2. __aanateumiumuiisuiulunisia
3. mianeneummnimesndemeluiion
3.1 58uien3a (Split Half Method)
32 Figmed Iniady (KuderRichardson Method)
33 JusarmTeneutin (Cronbach’s Alpha)
2R39101U (Internal Validity)
AATINBUDN (External Validity)
AUATHIBINITIA

fmetismsinnamumiuiinienimase (Validity)
-3 4 o |
nsnazvdelisunsy SPSS/W 9indandisfi 1
u P ol
Fedumsmaanuiivseuninadle (Reliability)
i d
1. 35m3 A (Test and Retest Method)
aoan inameuTaely
1. izé'umsi'mﬂg Nominal , Qrdinal Scale %
an - o ar - |
Fimsimsizvidae SPSS/W dantiedi 2
2. seAunisialiiu Interval W3a Ratio Scale
v
3. Jafivsniudn
#280190153n 5121 Reliability a0 SPSS/W
- A1 KR-20 38 KR-21
acga o A 3 1_0 o
A zwariinnunndwaza1s s wun
vsunInATRUAINE
#a0619m159R 3121 Reliability vosaugunigeuSafinuna
msfuidhuc)

o (]

#20619m1530 5121 Reliability yoseuuulimauiaiauna
(@3¥ufehu C)ede)

- umneiadendn q dufhuifom
nw'luuw‘r"l 6 & click W lesitiu
ﬂm%jn‘fwwmﬁﬁmfu )

- 13 Jumedhoile finnwmnods
i

uamidondn = uaasniivoianade

(c6fset.htm)

adumsigwan = ndu T Main

Menu (index.html)

, Y _ _4,
HULAna = S6n windows Imitun

urnuuvniia Tegidhon
(ex6fs1.htm / ex6£52.htm)
ﬁmﬁ‘aumﬁ'ﬁluﬂmffa 3 fuezifuas,
Fmiisdontdond Sdemmurasun
status bar milouvujudro

- ftvwmasmnse dadla 14

Sound:

Images:

A
llvlémam song_c6.mid

Framel: title6.jpg

Frame2: c6pl_u.jpg , c6pl_d.jpg, céretup.jpg , c6retdn.jpg , c6pra_u.jpg , c6pra_d.jpg

Frame3: woodwall.jpg
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a A G‘ J o o o
Uit} ﬂizmumsmﬁa 'ﬂﬂ';’N‘ll‘llﬂ"m‘i UM3 Y

Explanation

ATLTENE

fussneRniy malsafivniesiefiaheiy
dmiumsioy

T “galil dledeusndri uszaias , famisde
nlioud & cick asTlezugamihisaly

Images: céneup.jpg, cénedn.jpg
File: ¢6f3.htm

A
AIATIVDUATONID (Validity)

Explanation

ALISTEINE

fusTORmAY AnuRswBInIesiie (Validity)
1 “dov dlodeunndrnduestfuns , Faniede
doud & click avhlezBoundy Tuwihroumhil
1he “Sa Tyl dledounndrim fuozifuas, Faniiede
nifoud § click asllezummanihsa

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page2.htm

< 4
1. Content validity A0ATIABAUON

Explanation

ATLTENE

10530187027 Content validity anumsimaiiom
T “rou” dledeuandrimiuvzijuas , Famisde
ndoud & click ashlezBoundy lwihaounhil
1o 5l diedounndshu fuezafuns , damileile
nlioud & click asllezumamihealy

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page3.htm
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2. Construct validity A unssnmlassad

Explanation

ATLssENE

@ &

fU55ANAY Construct validity ANUATIMY
Taseardn ‘

Ty “rour dladousndriuiluezafuas , Gamiido
wind & click asWezloundulnihidounid
1hs “ia Tl dlodouandrin fuezfuas, samisde
iioud & click aslvzumaamingaly

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page3.htm

3. Criterion related validity A2 1MAS A MINUNTTUTUT

Explanation

ALSTENE

QA 1)

SIUSSOGAEITY Criterion related validity ANUNT
anaduwus

1 “dou~ dledeunndrinitunziuas , Fuiisde
nlaoud & ctick aeleslounduWnivounhi
1 “vaTul dledouandsim fuezfuas , Fanisde
waoud & click aslvzuamenihdaly

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page3.htm

T 3
AMMNYIVBAURTBYIID (Reliability)

-

Explanation

AUIsENE

fussnefnfy anufissvesnissiie (Reliability)
1l “sou~ dedeuandriniuozijuas , Fwiide
nfdoud &1 click avlvedounduimihdouniil
i “Gaal dlafounndri dusxifuns , Faniisde
wWieud &1 click aslazummeaningalal

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page4 htm
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P .
1. A5ABUAINAN Explanation

o J - 4
- AUSSHOHNNY AvTeURNNAIT

- usiow” tﬁmﬁaumﬁﬁmﬂm:ﬁuna ,Amisile
4 . g
nlaoust 1 click avlezfoundulimhisoumihil

- fhdald dodeuandrhu Juezfuas , Faniiede

) nldoud & click ashhzunamisahl
)

Images: cé6beup.jpg, c6bedn.jpg, céneup.jpg, c6nedn.jpg
File: c6page4.htm

2. M3aswaounmIRENsu lumsia Explanation

1 =
- MUSInunen msanegeuanuhmioniwlums

[ ia
ATUSIENE

- fudou dladousndriuifussihias, Faiisde
A - o J ;
nlaoust $ click amesfoundulvindounihil

&n - pedall dedounndri fuszifuas , e
U

ot &1 click ashzunamigaly

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg
File: c6paged.htm

‘; »
3. MmInsdounIwaonandsnieluion Explanation

° -y
- ASTNNTINY MIRTINTRUANNTEARABMETY

. ﬂﬁﬂ‘l’i’l
ATUIIENE

1 4 4 s o w
- du=pow” diemounndrinnfussifias , Fantisde
= Py 4
waoud &1 click ashhefounduTwhnounhil

- fhgal dedouandd fusziua, damiede

nidoud & click e llezummamhiga

* Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg
File: c6paged.htm
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3.1 35111n39 (Split Half Method)

Explanation

ALSIENY

fwssnuAnie 3ukni (Split Half Method)

v “rou~ dedeusndeiuiuszifuas , Fniide
wdoudt &1 dlick acluszloundu liuihasumhil
the sl dlodounndein fuesune , danisde
aoud &1 click ae Tezummamhisaly

Images: c6beup.jpg, c6bedn.jpg, c6neup.jpg, cénedn.jpg
File: c6pageS.htm

3.2 Tqunes S:indy (Kuder-Richardson Method

Explanation

ALSSENE

@ & |

fussomneiy geed 3919adu (Kuder-
Richardson Method

1 “fou~ dledounndrutiuozjins , Famiisde
1o &1 click avlilesBounduhmbdounthil
1 “Salal idoidounndvi fueziuns, Famiiedo
niaoud & click avlvzunaemihaat

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page6.htm

3.3 T5ueamIenauiin (Cronbach’s Alpha)

Explanation

ATUISENE

@ & |

fussnufvady Fmearhwdenouin (Cronbach’s
Alpha)

1 “fov~ dledousndrinthiozjias , Fwiisde
waoud & click adlszdounduTimihdeunthil
1he “a Tl dloifounndrin fuezfune , dawisde
wAond & click ashlvzuamaminga )

Images:  c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn. jpg

File: c6page6.htm
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amnsanely (Intemal Validity) Explanation
fussowRoiy anunsanolu (Internal Validity)
1 “four diedeusndrinfuszifuas , Famisdn
ATLSIENE

G &

. . i
niaoud & dlick ashlezfounduThmhaoumhil
1he 5ol lefounndrim Juveifuns, Fwiede
wlaoud §1 click ashlvzuaamhsa Ty

Images: c6beup.jpg, c6bedn jpg, céneup.jpg, cénedn.jpg

File: c6page0.htm

AATINMOUDN (External Validity)

Explanation

ALY

SIS I0WARDIN ANIRTIMEYEN (External
Validity)

T “siow” dladousndrintuozifias , Faniiede
nAnA & click adllesloundullnifidounthil
T 5l dledeunndei fuezifias , famisde
niout & click asTlezummamifisaly

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page0.htm

AUAMYINITTn Explanation
Mussnunony guamvssmsia

- 1 “row dladouandrhuifuszifias , Famisde

AT aldoud & ctick adlesBoundumihdeunihil

T “Sa il dledouandrim Juszifims , Famiede
A o
nfaoudt &1 click aslvzuaramnidnly

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page(0.htm
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Aot umMsAINAIBININEMTonIMATS (Validity) Explanation

I - .
- fMwssnonon sedmsinnannsutui

#30n21NA T (Validity)
ATUTIENE

- duedow dlodouandimtluezifuas, #
wisfenldnud & click avlulozBounduhint

dounihil

@ &Y

- dpedaly dlodeunndrim fuesjuae, i

wiisdonlaoud #1 click aeTszummanisal

Images: c6beup.jpg, c6bedn.jpg, cneup.jpg, c6nedn.jpg
File: c6page7.htm

a o | 1
msdasieviaaeTalsunsy SPSS/W vnded1ei 1 Explanation

- fwssoefns msdnneidoTlsuny SPssw
MUTTEI niIedeii 1

AN 6.1 - amil 6.1 UTAY Weight Cases by No

" P
AT 6.2 NN 6.2 UAAS Crosstabs Dialog box

5 - il 63 uaA3 Cells Display dialog box
NN 6.3 yr
- amilszney uaas wadnii idonldsunsu spssrw

NINUISND1S 3 . o o
: - Judew dedousndrinueziuas , Famiide

o ) J
aoud & click avlasbounsuliniideundil
0 9 ) 4 o (] o ar
‘@ &l | . 1o “5a Tl dilodlounndiim fhezfiae , Famisde

nldoud & click asllzuraamhdaly

Images: chap6_1.jpg, chap6_2.jpg , chap6_3.jpg , chap6_cr.jpg , c6beup.jpg , c6bedn.jpg , céneup.jpg,
c6nedn.jpg
File: c6page8.htm

1. 75n153A%1 (Test and Retest Method) Explanation

° A o ar :
- mwssnoneiu IBmsiash (Test and Retest

Method)

A 1 o Ld
- duudou” uﬁamaumﬁmuﬂmzﬂum ,Amiaile

4 . .
nldoud &1 click achlhefounsullwihnounhil

- dusall dedeuandsin fuezfuas , dauiade

wlaoud § click aeldezuamaamiiall

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, c6nedn.jpg
File: c6page9.htm
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1. 52Aums 3ty Nominal, Ordinal Scale 19

Explanation

ALY

fussmofmi szdumsady Nominal, Ordinal
Scale 1%

T o~ dledeuandrimiuezfuas , Fanisde
nioud & ctick avhazBounduhmhdeun il
1he il dieideusndrhu fuszafiae , Fawiiede
waoud & click avllezurmenihdalyl

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg

File: c6page9.htm

» 1 a
35n312vidae SPSS/W feteh 2

Explanation

AW
e
AMAN 64
nmlsenoul

nlsznou 2

AT 6.5

ilsznon 3

fussnEAnMATInnzYdE SPSSW faethaii 2
T 6.4 UrA9 Statistics VB9 Crosstabs

amlszney 1 uaz 2 urAe wadwis 14010 Tdsunsu
SPSS/W

N 6.5 utAs AIMANEUAIE McNemar
amilszneu 3 uoae pasw T 1aen Tilsunsy
SPSS/W

1 “siew” dlodounndimsfuszifuas , Famide
ndoud & ctick achlozBoundy himihdounhil
sl vl dadouandshu duezuae , Famisde
nifoudt &1 click aallozurmantiaa

Images: chap6_4.jpg , chap6_ch.jpg , chap6_sy.jpg , chap6_5.jpg , chap6_ab.jpg , c6beup.jpg , c6bedn.jpg ,

c6neup.jpg , cénedn.jpg
File: c6pagel0.htm
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2. szAumsaitly Interval n3o Ratio scale

Explanation

fMUssuY

AT 6.6

NN 6.7
amdsenon
A
MNN 6.8

AN 6.9

fussneRmniy ssduna¥aly Interval wio
Ratio scale

Al 6.6 uttas MSmTzdnneandastmiy
Scale M3 ¥aitlu Interval 130 Ratio Scale 20 Paired
t-test

amil 6.7 urtae msmareumsIamnnnd 2 afe Al
szAumsiaiiu Interval 3o Ratio Scate
amilszaey urae wadmda doin Tusunsy SPSS/W
amifl 6.8 A MsSinstimnmAnA YIS TR
Fa4uuy '

A 6.9 urtas m31¥ Options sMeTATE MY
Block Design

1l “sow” dladounndrinusziias , Famisde
waoud &1 click achlozbounduhimfidounthi
1hs 6l dledeunndri Jueziias, Fniide
nidoud & click aslvzumaanisal

Images: chap6_6.jpg , chap6_7.jpg , chap6_ts.jpg , chap6_8.jpg , chap6_9.jpg , c6beup.jpg , c6bedn.jpg,

céneup.jpg , cénedn.jpg
File: c6pagell.htm

[
2. Safisansaaen

Explanation

ALISIEINE

@ &

fussowRni Saftoendado)

1y “rou” sﬁmﬁﬂumﬁﬁluﬂm:ﬂum ,fimisde
waoud &1 click asTlozfoundulwihdounwhil
T Ty dlodeusndrim fueztfuas, Fuiede
nioud & ctick achlazumaamihdalal

Images: cheup.jpg, c6bedn.jpg, céneup.jpg, cénedn.jpg
File: c6pagel2.htm




Fac.of Grad.Studies, Mahidol Univ.

M.Sc.(Tech.of inform.sys.manag.) / 105

#10619m531A3121 Reliability &7u SPSS/W

Explanation

ALISENE

fussnuinfy fedamyinns Reliability n
SPSS/W

Ty “dou diedeusndriutfuszifins , Fawiisde
iaoud & click sdWezfoundvlwihdounthil
T il dlodounndrm fuezuas , danisde
o & click achlszumamitisalyl

Images: c6beup.jpg, c6bedn.jpg, céneup.jpg, cénedn. jpg

File: c6pagel2.htm

#1171 KR-20 #50 KR-21 Explanation
fUsSOABITY W KR-20 #i0 KR-21
MUsIUIY /Ml 6.10 UTA Compute Variable dialog box ti1e

aensuNuIIN (K)

A 6.1 UTRI M3WM Descriptive UflasonIsmN
A 6.12 uaRa Options 13 Descriptives tffaidan
mmzadansuduminiu

T “rou dledounndruifuszifuas , Faniisde
nioud & ctick aalecBounsullmhdoumhil
Ths “fia o) defounndi fuezifins , Famiede
nldoudt §1 click asTlezummamiidaly

Images: chap6_10.jpg , chap6_11.jpg , chap6_12.jpg , c6beup.jpg , c6bedn.jpg , céneup.jpg , cénedn.jpg

File: c6pagel2.htm

1191 KR-20 150 KR-21(7i0)

Explanation

AII0W

{ smilsznou |

frussnofeady M KR-20 wie KR-21(0)
amlszno unAHaNT A Mo Tusunsy SPSSW
1u “fou” u‘i‘mﬁaumﬁﬁmﬂmzﬂnm ,mmide
waoudt & ctick aelleztounduTimbineuntil
T Ty ledounndshu fuezihias , Faniisde
niaoud & click ashlszumaamiidaly

Images: chap6_ds.jpg, c6beup.jpg , c6bedn.jpg , céneup.jpg , cénedn.jpg

File: c6pagel3.htm
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Fmsinsevdsiinunndouazidisg Explanation

TuunveanmanreunIg

o J - - LA
- fwssmenoniy Bmdnnzddsinnanndouacm
AVISU s unvesuIMATOURIN]

- il 6.13 uaas 11319 Means oA Means 51ondy

_—ry 1l 6.14 TR Means Options iefni@enadnnisuiy
i +

a_ A . o
=ty seu” diedounndimiuozifuas , amisde

[}

milsene

wioud &1 ctick achleedoundylinidounthil

= i Sal dedeuandsim fuoziuas, Fnisde

nioud 1 ctick sahzuanmiigaly

Images: chap6_13.jpg , chap6_14.jpg , chap6_re.jpg , c6beup.ipg , cébedn jpg , céneup jpg c6nedn.jpg
File: c6pagel3.htm

#18819M1331R3121 Reliability vosdumunaousa Explanation
viruAA (M3suida c)

- fwssoeRody Hedunisinns Reliability U84

fussu dnmvmeuiainuni msFudu o)

AN 6.15 - 2l 6.15 uaAs MTNATISH Relinbility m35vj (C1-

3 ,

2l 6.16 ¢

- amil 6.16 uaAY Statisties 14 Reliability
nmilszne

- amilszney uane wadnin ldonTsunsu SPSSW
NINUIZND N A Y o
: - Juesou dedeuandinisjuszifins , Famiisde

J o 1] y
nlaoud & click asldvzfoundulimhdeuwnihil
9 ’ U o [} o o
- {pedal dedouondsi fuszifune , Ganrisde

nidoud &1 click ashheuaaamiidaly

Images: chap6_15.jpg, chap6_16.jpg , chap6_me.jpg, chap6_it.jpg , c6beup.jpg , c6bedn.jpg , céneup.jpg ,
c6nedn.jpg
File: c6pagel4.htm
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o () o o . e Y
AVUNNITAUATIZY Reliability vosdmluaeLin

viruad (Msfuddau C)(e)

Explanation

AMusso

NIRN 6

Sussuwifvaiy fediamsiinsizy Reliability vea
dhwswureuiariaund M33udau C)(ie)

mw?i 6.17 U Independent Sample t-test
amilsznou uame mamannizildonTsunsu
SPSS/W

1u “riou” u‘?m%aumﬁoimﬂmzﬂum ,Amiisdo
ldoudt & click aellesBounduhmihdeunii

Images: chap6_17.jpg , chap6_gs.jpg , chap6_il.jpg , chap6_i2.jpg , chap6_i3.jpg , c6beup.jpg , c6bedn.jpg

File: = c6pagelS.htm

nuLAnia

Explanation

4 a4 d Py -, e
unii 6 mslsedivnsosllonadtudmsunsive

1. land
0 choice1 0 choice2
0 choice 3 0 choice4
|
|
8. Tand
0 choicel 0 choice 2
1] 0 choice 3 0 choiced amn
agdazuia
Click heref!

Tondund 63 2 40 7 az 8 Yo Tauduyalayanile
28MmN
immsmanevTaudendaufeniifesnsidanatiy
“OK" S meuiugnezurasdonIn Comeet I
ATNRYIIVES Form T ifmevbignezumasde
A1 Wrong ! A5 4IY2 Y04 form Tl

fnady “Reset” smifumsisuiioneylmi

1} “Click here 1 ifumsaglasuuui 14

Images: Framel: title6.jpg, chp6_fl.jpg

Frame2: correct.jpg , wrong.jpg , white.jpg , chp6_f3.jpg

File: ex6f51.htm / ex6£s2.htm
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A o o
unil 7 afiAnssanuazmsdinszidoya

Explanation

A Sy -
1Ml 7 AN TN mASMIs IR I doyn

fadandnl | faya (Data)
aaumnslman | 1. winiyed (Nominal Scale)

uuilnYia 2. OuANINATY (Ordinal Scale)
3. %91a51 (Interval Scale)

4. 9a51c2u11@51 (Ratio Scale)

20ANS U (Descriptive Statistics)
INTIUY

A0ABYIU (Inferential Statistics)
adAnssavudseentuyiiai q &l
1. msndamn hudigdaunais (Measures of Central

Tendency)

1.1 foymlszinn Quantitative Data
-Aunduavada
-Ausdusvndia
-AundoniTuiia
-simagu

12 _deyaisnunm

2._sdamsnsznedeyn
3. 013ATINNRUNITNTZIE
MIIATIEVAI0 SPSSIW

1. _ Frequencies

2. __Descriptives

Ummas
4. Report Summaries in Rows
5. Report Summaries in Columns

- usaniadondn a dushuilom
mohumi 7 &1 click it Tzl
msihgiifonwesiadeiiu 4

= 13 Jumedneile nmanwmneds
i

urtsiadonsn = umsmiveiidnats

(c7fset.htm)

ndumslgudn = nduldmi Main

Menu (index.html)

uvvflntia = Son windows Tmidhn

urtuAnia Taoguihan

(ex7fs1.htm / ex7£52.htm)

dlodounndrimduit 3 ez,

Fmifedensioud fidommummmiu

status bar ileuuijudoo

- eamasemnse dlaila 14

Multiple Response
¢ A .
Sound: Tramase Depassp.mid
Images: Framel: title7.jpg

Frame2: c¢7pl_u.,jpg , c7pl_d.jpg, c7retup.jpg, c7retdn.jpg , c7pra_u.jpg , c7pra_d.jpg

Frame3: woodwall.jpg
Background: Framel: chp7_fl.jpg
Frame2: chp7_f2.jpg
Frame3: chp7_f3.jpg
Files: c7fsethtm 1l5znouday
Framel: ¢7f1.htm
Frame2: c7f2.htm Frame3: c7pagel.htm
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foyn (Data) - aAoYN (nferential Statistics)

Explanation

fMUsSUI

-

fussowfoaiy Joya (Data) - adALINY
(Inferential Statistics)

A 7.1 ugRe nIRUIINIS AN VBSTBAMSINY
1“8l dlofounndrim fuvzifas , Famnids
nioudt &1 click aalvzumaamihsaly

Images: chap7_1.jpg, c7neup.jpg , c7nedn. jpg
File: ¢7f3.htm

e (- a
1.1 Yoyailseian Quantitative Data - AunduinvAdin

Explanation

AIsHW

[ amiszney |

fusserafioany Feyailsziom Quantitative Data-
Mindziavndn '
Ty “ou” dedousndrinifuezifuas , Fwiisde
whoud &1 click achlvzBounduhimihdounihil
1“5l dlofounndrim suezshias , Faniede
iaoud & click ashlszummambisaly

Images: chap7_pl.jpg, c7beup.jpg, c7bedn.jpg , c7neup.jpg , c7nedn.jpg

File: ¢7page2.htm

3 P b
AUNDUIVIATIA Explanation
- fwssowRns msiosvedn
- fuedour dlefounndinuezijias , Famide
ALIsTENE

niaoud & click ashlezdounduimfidounhil
The a0 dedouondsi fuszifiae , Faniedo
wioud & click aehheummamiisa

Images: c7beup.jpg, c7bedn. jpg, c7neup.jpg, c7nedn.jpg
File: c7page2.htm
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3 d o .
aundved Tuiln , Woogiu , grutioy Explanation

- dwssnedndy dusioandTuin, dsogu, g
flow
) lﬂ A L) o -«
- “fowr dismounndrimiuezifuas , Aamisie
ioudt &1 ctick achlezBounduluwihdeumhil

ALTTENE

& - dpdalu dledeuandhu dusziuns, Fawiisde
Q

nloud &1 click aeThzumaaniga il

Images: c7beup.jpg , c7bedn. jpg , cTneup.jpg , c7nedn. jpg
File: c7page3.htm

YoyaiBeganm Explanation

o d e
= fMTINUnTINY 'ﬁ'uuaﬁqqmmn

a A . o
- iy ou dinouandmuijuazifias , Famisde

ANITENE nioud 1 ctick asTheloundulimiroumhil

- shresatl dedouanddim fuezune , damisde

nldoud 1 click avMvsusmanifigal
G

Images: c¢7beup.jpg , c7bedn.jpg , c7neup.jpg , c7nedn.jpg
File: c7paged.htm

2. myFamsnszarwdoya - 3. msasedouMInIZE Explanation

1 -
- fussnufeaiy mslamsnsznedeyatasnis

. ATIVABUNMINIEIY
AUITENE

» A A 1] o
- fu“four dedounndrmutjuazifuas , i
Nl A o
wiladenlaoud &1 click aaluezdoundulinh
Aounihil
C e A4 )
= thdali diodounndiu fuszifuns , i
ar " o
wisdentaoud 1 dick aslthzuaamingalal

Images: c7beup.jpg, c7bedi1.jpg » ¢neup.jpg , c7nedn.jpg
File: c7page5.htm
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1. Frequencies Explanation
U351 Frequencles
Mussoiy o il 7.2 e Frequencies Dialog box

[nmlsznon 2 I

%J

Al 7.3 uan Statisties 14 Frequencles

. il 7.4 UAA Frequencles Chart

AT 7.5 a@e M3IFMUA Format

AN 7.6 ama Shves Output Navigator Y84
SPSS/W 7Txx

nmilsznow gAY Output 910N13630M Transpose
Rows and Columns

A 7.7 UTRe §MULIE Chart Windows 910 SPSS/W
Txx

T “riow dedounndrnuosjuas , Fansde
o &1 cick avWezdounduTlmbhreumbhil
fh “Sail dledounndrhy duezifuns , Faniiede
naoud &1 dlick aellozunmamiisall

Images: chap7_2.jpg, chap7_3.jpg, chap7_4.jpg, chap7_5.jpg, chap?_6.jpg, chap7_stjpg , chap7_ap.jpg,
chap7_7.jpg , c7beup.jpg , c7bedn.jpg , c7neup.jpg , c7nedn. jpg

File: ¢7page6.him

2. Descriptives Explanation
fussnuiniy Descriptives
fAUssuw m‘nfi 7.8 UtAY Descriptives Dialog box
ani 7.8 21} 7.9 1R Option M Descriptives
37 1 “fiou” u‘:‘mﬁaumﬁ;imﬂm:ﬁum ,fmiisile

niaoud &1 click avlesBoundulimtinounihil
1he 5" dlofousndru fussijuns , Fwikde
nldoud & click adllezummamihdal

Images: chap7_8.jpg , chap7_9.jpg , c7beup.jpg , c7bedn.jpg , c7neup.jpg , c7nedn.jpg

File: ¢7page7.htm
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3, Case Summary Explanation
fUTTOOMAEIAY Case Summary
Mussey mnﬁ' 7.10 U Case Summaries Dialog box

AT 7.11 e A6 Case Summaries
amiyzney uTAY HAANBUBY Case Summaries

T “sew” dedovandiuiiuozifin , Fanisde
ot & dlick aeluszlounduhmihdounhil
1hs “5a Tl dlodounndrim fuezjuas , Famiade
iioud &1 click ashleznamamidalyl

Images: chap7_10,jpg , chap7_11.jpg , chap7_ca.jpg , c7beup.jpg , c7bedn.jpg , c7neup.jpg, c7nedn.jpg

File: c7page8.htm

4. Report Summaries in Rows

Explanation

MUsTUIY
NNV

NIAN

fussoufviy Report Summaries in Rows

mw?; 7.12 4R Report Summaries in Rows

mm‘; 7.13 uaa8 Summary Dialog box U84 Report
1 o~ dedousndrinunzijins , Faniisde
iaoud & otick asWezboundulimhdeunthil
T Sl dledousndrinm fuszifuas , Famiade
nlioud & click aslhvzummsniigaly

Images: chap7_12jpg, chap7 13.jpg , c7beup.jpg, c7bedn.jpg, c7néup.jpg , c7nedn.jpg

File: ¢7page9.htm
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5. Report Summaries in Columns

Explanation

MU0

fssoefoiy Report Summaries in Columns
A 7.14 umme madondaulahe 41319 Report
Summaries in Columns

N} 7.15 U0A9 Report Summartes Colurmns tilondn
 Insert Total $9ifA01R Trialt + Trial2 + Trial3
m‘ﬂ'ﬁ' 7.16 UNAY Summary Y84 Report Summaries in
Columns

1 “row- dledeunndrimsuszijias , Fanisde
noud & cick avhlvzBoundulwhdoumhil
Ty il dlodounndsiy ueztfuas , amiiede
nfond & click asTlezusmanthaaly

Images: chap7_14.jpg, chap7_15.jpg, chap7_16.jpg , c7beup.jpg, c7bedn.jpg , c7neup.jpg , c7nedn.jpg

File: ¢7pagel0.htm

Multiple Response Explanation
fussonfieaiy Multiple Response
SIss070 Sl 7.17 UDA Define Set Y09 Multiple Response

n'mﬁ 7.18 USRS Multiple Response Frequencies
Dialog box

amtlsznon 1 uma mé’wﬁnﬁé’mniﬂsminu SPSS/W
AN 7.19 1GAY Crosstabs Ty Muitiple Response
AN 7.20 waRg Options Y84 Crosstabs Ty Multiple
Response

smiksznon 2 uame HadnSildoivsunsu SPSSW
Ty “rlow” dedeuandrutfuesifuns , Fwitede
iidoud & click ashlezSoundulwiidounthil

Images: chap7_17.jpg, chap7_18.jpg , chap?_fr.jpg , chap7_19.jpg , chap7_20.jpg , chap7_cr.jpg , cTbeup.jpg,

¢7bedn.jpg
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unidnia Explanation
i 7 noawsTaIaEMTInT Iz idoya - Tondunmil 78 2 4n 2 az 8 ¥o Tauguyalayanih
08A
1. Tand - shimsmaneuTanfendaufeniidesmsudanaiiy
0 choicet 0 choice 2 «0k™ Simeniugaezinasdoram Cormeet 1
0 choice 3 0 choice4 ATURIIVEY Form T i ey hignezunacde
Reset A1 Wrong !! ASS3RIY21V09 form 11U

[ - Snarfy “Reset” wiilumsiduidoroulmi
I = T “Click here 11" umsargilnzind 14

8. Tand
0 choicet 0 choice 2
0 choice 3 0 choice4 M
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d o aa
1NN 8 0ABYIIU (Inferential Statistics)

Explanation

J Gy
UNN 8 AOADYWIU (Inferential Statistics)

AV U

o0A0YI (Inferential Statistics)
ABABYNIY (Inferential StatisticsXeia
Mg nAUMSIATBLRI AN
1. mynfouiionsusin (Comparison of Mean)
1.__mmBowfious et 2 oguitgessdedu
2. nsnBoufeusuedodoud 3 ﬂg'uifu'lﬂ
2. msnBoufioudadau Gas)
myImseimolsunsy SPSS/W
M353A3121 CROSSTABS
ms3ngitnioufioud wis (COMPARE MEANS)
Option Y83 Means
msinseifndusuedoTacld T-Test
1-Sample T-Test
In t T-T
aired es T-T

e-wa; V.

- unaavhdonsn 9 Futhuiiom
motuund 8 &1 dick i€ szt
nnl'ﬁ'\dlﬁ'auwmﬁm’imfu 9

- 1ju3 fumsdnoio inmmuiods
i

untmsiadoudn = unmamihuniisnate.

(c8fset.htm)

aAumsTinan = adulumi Main

Menu (index.htmt)

uwvAintia = Bon windows Tmian

upaidiniialaodudhan

(ex8fs1.htm / ex81s2.htm)

ledounndeiniust 3 duvsting,

Fansdonidoud fidensnmmany

status bar ileuvuilude

- euwaseanse dadla 18

Sound:
Images:

Background:

Files:

TWémasdle Beops7.mid
Framel: title8.jpg

Frame2: ¢8pl_uw.jpg , c8pl_d.jpg , c8retup. jpg , cBretdn.jpg , c8pra_u.jpg , c8pra_d.jpg

Frame3: woodwall.jpg
Framel: chp8_fl.jpg
Frame2: chp8_£2.jpg
Frame3: chp8_f3.jpg
c8fsethtm UsznounIy
Frame1: c8f1.htm
Frame2: c8f2.htm
Frame3: c8pagel.htm




Pichate Siriratanapaisalkul ' Appendix 1/ 116

78A0YUIY (Inferential Statistics) ' Explanation
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M3ATIZH CROSSTABS Explanation
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Options Y94 Means Explanation
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Paired Samples T-Test , One-way ANOVA

Explanation
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msmms Ny Explanation
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Likelihood Ratio (LR) Explanation
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3. Fisher’s Exact test Explanation
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6. Risk ' Explanation
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1. n3aifed1 1 ngu

Explanation
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nsnaaou1ne3s Levene’s test Explanation
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#0619 Explanation
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d =
¥ 11 m53A31eiAM51591 (Analysis of Variance)

Explanation

J -
i 11 msTnsizialsilsau (Analysis of Variance)

AU IgMan

nuuAnvia

- &
MIAUNT ;gummml?ﬂnu

1.
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Assumption
N15NANSY Normality
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One-way ANOVA
Complete randomized design (CRD)
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TaunavesmsIns e (Analysis of variance model)
1.___Model I (fixed effects model)
2. odel I (random effects model
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<l &
i
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2. ﬂ'lu‘:ﬁl Sum of Square
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unfl 11 Ms3msaziaamnlsylsau (Analysis of Variance)(#o) Explanation
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U= 4
msansizvauulslsau

Explanation
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- Awssonmy Assumption
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4
Jumoulumsiinsizi

Explanation

AUTIENY
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Completely randomized design (CRD)

Explanation
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ﬂ’mssmmﬁmﬁuCompletely randomized design
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Explanation
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ANHUSVOWVVUHUNITNADDY

Explanation

ALITTENY

L L ———
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|
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Explanation
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2. i Sum of Square Explanation

[ ] J o L3
= ANUITNUINGINY ATHIY Sum of Square

A . o
- fuesowr dedeunndimsuezifias , damiisde
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(Multiple Comparison)
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s,

555in512 Tao 19 T1lsunsu SPSS/W

Explanation

AiusENY

@ &
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HANTIANTIZVIAIY SPSS/W

Explanation
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3. AL Analysis of variance HinEVATOY Multiple Explanation

Comparison

-3 A o
= AUITNUINTINY NATOYU Analysis of variance 2z

fusse niAdey Multiple Comparison

4 - & ;
Man 11.1 217N 11.1 UAR9 One-Way ANOVA dialog box

oy SPSS/W version 7.50

p

MAN 112 1
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A 13 A 1
Tunsdinimsusmussvesdoyalundaznguliihy

Normal nSemmunlssauluudaznguuangieiu

Explanation

AUITOW
AWl 113
awilszneu 1
amilsenou 2
amn 114

amisznou 3 =

amilsznou 4

fussneRniy lunsdifimauenussvesdoyalu
usazngublilu Normal venrnulsilsavluua
aznguuAnAIeRY
#Mit 113 uaa9 Non-Parametric niy K-
Independent Samples
Al 11.4 LRI One-Way ANOVA vidsonulas
voyailu Rank

1) o ded
mmbszneuniania uaas wadnsh idonTdsunsu
SPSS/W
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2.1 Randomize Complete Block Design (RBD)

Explanation
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- AWITENBIFY Randomize Complete Block Design
(RBD)
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o ' e o o
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Explanation

ALISTEINE

swssnefndy madangunsinnuiueniius
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msindingu (Randomization) Explanation
fssonedy Mgy (Randomization)
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1. Fixed effects model Explanation
FUTTOIATINY fixed effects mode]
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2. Mixed effects model

Explanation

ALISIEINE

f1U55010AUIAY mixed effects model
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1. Pre-test Post-test Design
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N5 31A512180 SPSS/W version 7.0 Tl
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nnareudilss@nSandius Explanation
(Test of Correlation)
fussoioany msmaneudulszAntandniud
(Test of Correlation)
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Explanation
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1l “ow” diedounndrinisfusziias , Fanade
Winud &1 dlick asWezBounduliwihseunid
1“5y dledounndri fusztfuas , Famiisde
alaoud &1 click asTozunmenhia

Images: c13beup.jpg, c13bedn.jpg , c13neup.jpg , c13nedn.jpg

File: c13page5.htm
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Plot , Save Windows , Options Windows Explanation
- MusTEEReR Plot, Save Windows , Options
AMuITOW . Windows
| - ¥ Snne
e 133 amil 13.? A Dialog box thnfuma3nned
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ANYMUSYON residual (error) Explanation
e m—rp— (error)
L4
55w ammlsznoutiann umas wadnia i Talsunsy
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Explanation

MUITTOW

| swiinne |
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A 13.6 umAe M33nnz Simple Correlation
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Explanation

ATUISENY
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Multiple Regression , Assumption Y94 Regression

Explanation

ALITENE

sy Multiple Regression , Assumption
VB4 Regression
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M331n3121 Multiple Regression

Explanation
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Forward Method Explanation
105501065 Forward Method
MMUSTUIY amilssnowisnan uaas wadnsn idonTdsunss
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Backward Method Explanation
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Stepwise Method Explanation

- dwssowfnd Stepwise Method

Mussey - smilsznownianun uans wadndi g Tdsunay

P~ SPSYW
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N1531A512W Partial Correlation Explanation
- Anssoeflead madinnic Partial Correlation
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nnidnia

Explanation

2 P -
UMl 13 msnsIzioun1soRneouA AT (Regression & Comrelation)
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0 choice1
0 choice 3
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P aa) a
i 14 483 19M13 15107 (Non-Parametric Statistics)

Explanation

] aa a
1l 14 06A miniiinos (Non-Parametric Statistics)
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adA 15 maines Explanation
fussmuitady st linmlined
fus5870 amil 14.1 uad Snysizinglyu Nonparametric Test
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d ; :
nsdimagou H, : nquifon A:B:0:AB = 1:1:1:1 Explanation
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Mussew A:B:0:AB = 1:1:1:1 130l
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1A 14.2
aisenou 1
awlseneou 2
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SPSS/W
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2. Binomial Test 11a% Options: "Explanation
- Awssowfeaty Binomial Test 1132 Options:
fiussu - Ml 14.4 40AQ Binomial Test
AT 144 - amil 145 umme madmun (zptions dniums
i 145 el Quantity i

- mwmdszney umae madninldenlusunsy SPSS/W
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- o daousndrinnjuszifuas , Aamisde
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3. Runs Test 1182 Options: Explanation
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4. One-Sample K-S

Explanation

AMUTTHIY

| amihnez |

[ amilszneu |

fussoefofy One-Sample K-S
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5. 2 Independent Samples

Explanation
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AWl 14.8
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6. K Independent Samples, 7. 2-Related Samples Explanation
» McNemar Test

- MussnefRnfu K Independent Samples , 2-Related
AUITHW Samples , McNemar Test
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8. K-Related Samples , Friedman Test , Kendale’s Explanation
W, Cochran’s Q Test
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| d | - il 14.00usme M3Sins1z1doYARE Friedman Test
NN 14.10

L 4 L
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mninnia

Explanation

P aa a
N 14 00 35 13ADT (Non-Parametric Statistics)

1. Yand

0 choice1 0 choice 2
I 0 choice 3 0 choiced

|
|

8. land
0 choicel 0 choice 2
0 choice 3 0 choice4 )|

agUnznndlA

Tondunl 141 2 4n 9 a2 8 96 Taogy
yalayanitsoomn
imsmaneyTaufensaufendt
foamsudnati “OK” Simeuiiy
grozusastienI Correct 1 AN
42184 Form T e higne:
urraliBnI Wrong 11 A5 301009
form ¥

Sinntly “Reset” szilumsisinirle
aevulmi

1] “Click here 1" iitumsagilazuuy
d
a3

Images: Framel: titlel4.jpg, chpl4_fl.jpg

File:

Frame2: correct.jpg, wrong.jpg , white.jpg , chpl4_f3.jpg

ex14fs1.htm / ex14£52 . htm




Pichate Siriratanapaisalkul

Appendix 1/ 174

p o 3
UM 15 M50suR1a9 Ty Syntax Windows

Explanation

it 15 msiPouddely Syntax Windows
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. . & 4
15 1iisnousiduite Run Tsunswy SPSS for

} 4
windows , Tumis 14 Syntax Hidewluaeii

Explanation

fusson
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MussneiRmiy milondouidaie Run TWsunsy
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i Syntax Tu (1) danmida’lyl , ndni Display 1o

HAANS WAZIDYAUD SPSS Syntax , Command

Explanation

Syntax Diagram Index
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o 2 0 a8 P 4

#2007 19U [@OnA1AY ttest , 1911d Drag & Drop
v d o

mwizdundeImIfafion , Click Mouse 414121

IRAE Window595/98

Explanation

AMUTTUIY

=
NMN 15.5

P
NN 15.6
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@ @
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1nd Drag & Drop inmzthuiifosnisfaidon , Click
Mouse A14Y21 1M1 Windows95/98
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1 “Salal dedeunndrim fusztuas , Fmisde
nldoud &1 cick ashlvzueasniidalyl

Images: chplS_5.jpg, chplS_6.jpg, chpl5_7.jpg, c15beup.jpg, c15bedn jpg , c15neup.jpg , c15nedn.jpg

File; c15page3.htm

3 d ) >
09U Copy Movimsnnaandeniuly Help,

4
ATNRUIYVBUATOIVUY

Explanation

MUTTOW

| awii1ss |

| amnt1ss |

fusseefofy dewnd Copy iitevhmisfaacn
Yonalu Help , amamanuvesinieaving

At 15.8 uaAs Shvaizmadaaen Syntax
Command 910 Help §f Syntax Windows

A 15.9 uriAs Syntax Audlund ooz Run
T “row iledeuandriutluezifuas , damisde
nldoud & ‘c{'ck avhlezdounduhimiidounhil
{u g o diodeunnddin Jussfias , daniede
nlAoud &1 click ashlvzummanisalal

Images: chpl5_8.jpg , chpl5_9.jpg , c15beup.jpg , c15bedn.jpg , c15neup.jpg , c15nedn.jpg

File: cl5paged.htm
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3. d 3 v
U Copy 1o imsAnaendoniulu Help,

)
ANUNUYUDUATOIVINIY

Explanation

Mussee

[ amlsenou 1 |
[ mwilszneu2 |

| mwﬁ 15.10 I
I_mmﬁ_l.w._J

fussomfeany dowsndi Copy ievimssazon
Fonmilu Help, Anumsnoveanieanng
mmiszaowianan umas wedndildonilsusy
SPSS/W

Al 15.10 109 1151 Command Syntax Diagram
Tu Syntax Windows

A 15.11 urtAs Command Syntax Diagram W12/
defidoems

1 “fiou” m‘mﬁaumﬁﬁmﬂmzﬂma ,Amisile
Ao & click aellezboundumbhdeunthil
1o “sa dedeunndsim fuesifias , Famtiede
naoud & click asTilezumenihsa

Images: chpl5_rl.jpg, chpl5_r2.jpg , chplS_10.jpg, chpl5_11jpg, c15beup.jpg , c15bedn.jpg

File: c15pages5.htm
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wilma Explanation
1l 15 madoudidelu Syntax Windows - Tembumii 15§ 19590
- Wimsmameulnadensaufiond
1. Tangd Zosmsudanatiy “OK” imeuii
0 choicet 0 choice 2 gRIzHTIATBAI Y Correct ! AT
0 choice 3 0 choice4 | A 42104 Form 111 fidweuligae
#AITDAI Wrong ! ATNIIIUBA
| ) form 1'fu

| - fnatly “Reset” szithumsisuide

5. Tand meulmi
" 0 choicet 0 choice 2 = 1}n“Click here " ilumisagazuuu
0 choice 3 0 choiced ﬁ'lﬁ
agdnzunuitly
Click herel!

Images: Framel: titlel5.jpg, chpl5_fl.jpg
Frame2: correct.jpg , wrong.jpg , white.jpg , chpl5_f3.jpg
File: ex15fs1.htm
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wuunagdaulsunsy
SPSS for Windows version 7.5
1981 2 Falag

#5uusiu ID A SPO__

Arduaq 1. thAnenaansmiatadneudesse 1y
2. hanhiengnsisesnsmidnviesdau
3a.mX ‘1umr_n«h_muuuﬁmﬁanﬁﬁmdquﬁm
o
VAngma #1291

1.

Lo

» 2 2 N

. lcon

. lcon

lcon &5 wuneteazls

. ANLAY Title

. WaENsowls

icon & waneteadls

A o’ - 1]
. ilReudnncseusgliuvie
Ql -~ 4 .
. nFnseaevdailfeuulseaananelu Object
A -
. Warudnuzqn Plot (Mark)

. Wanpindanu

<4
$ vaneneadls

. MyuAATYFaaanan Spin Mode

d .
. iasuandy

=]
1 yaneneazls

. guuvvrains iy

. Mavsuna A 3 N5

o z d 1) A ar ar
. ANNENTBIAILLSANNIRANTA b I RUR A AN
. 6 NS

. 12 Fladnits

9, [RsANdaAN

3. IR Heading

%. Options 514 7| 984 Chart

% Lﬂﬁ'ﬂuﬁnﬁw‘am Plot (Mark)

<
. wlaeswni X Wuwnu Y

d .
1. wRsusneEneidu

q, 8 Fianue

4. Lsidrimsindnus
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6. Data type -> Numeric 2 decimal (2) un1sgudiayaain 123 q:qmﬂ'é'ﬂw.ﬂua:h

n. 123 9. 1.23"
A. 123 3.123
Q. ar 1) [ = lJ ' -« ‘J o
7. mafiusaulsszwdtviusGamiiey Wanuassuanfiaffemnisunsnsiaudsudaiiien icon 1o

&l

9. MOD(numexpr) lduanazls
. d o X
N. MIANYIBINAUTT" g, wAThusssunuRunenistinAEia
» Ud 1 e £ -3 41 % = ar 3 :'o
A. wAdNYTal 9. MAVRRTIS WA InfAsTUANIY

10. CFVAR(numexpr, numexpr...) wsnesls

n. wAAMaLnlsusediauzsing 4 usiaz CASE

1. WA SD Ta9sIwLesing 7 usia CASE

A. WA coefficient of variation I8sauLlssin - usinz CASE

J 4 L ] ]
A MANRRELNFIIFF °] BEIRS CASE

11. RANK CASES 14vinazls

ar [] . A J -~ - J J
n. aFresudstvsl 9, wssuwlssprsiaruvidudnau

A. Geedsudeya 1. Widusuasssioetie

12. RANK TYPES -> Fractional rank faaiamsinadnatingls
n. rank fignunsdand uam Valid Cases Fivan

9. Ranking WU Exponential distribution

. rank fefaednuam Valid Case RAMUAIE 100

o J - LA ) ’ o
A fimsreiutsyihfulieaglungusieaiu
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13. 'ﬁ'ﬂhﬂq"lu Merge File

n. Exclude Variables 4. New working Data File

A. Indicate case source as variable 1. gnynde

14. 4alalaild options 289 Select subset of cases
n. if condition is satisfied 4. Random sample of cases

A. exclude variables 4. Based on time or case range

15. Weridu Percentage above T aggregate $iAnumsnadnasingls
n. MdAmasnasusiazngy

1. Wrnfenaraes Case MilAragludovuendasiiinma

A. WAn¥aenzaas Cases gandnAniiiuualuusinznga

v v ° () 4 o ] 3
A. M ¥asazaee Cases mmwmwmm’luuma:nqu

16. Weridu Last Value Tu aggregate flanavanednesinels
n. dAwngraasdayausiazngs 1. Wirgegalunsissngs

. Mrusnitlaild Missing Value a. Wengvineilaild Missing Value

17. Stem & Leaf Stem Aaudnazls Leaf Aaudnazls
n. Stem wanunel Leaf vangay a. Stem WANAL Leaf udnuiog

A. Stem uAn5ae Leaf ANRL 4. Stem ANAL Leaf uansas

18, Boxplot AsAananiaasdaysszwinau efimuladfvitlusdawinlng
n. 25-50 . 25-75
A. 25-100 3. 0-100
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19.a7na Dependent List ilusunlszumnla
. Wiy E/AusLNR 4. Wty ie/desNing

A. DUALNINTVERTIRIUIAT 4. DNRFVERSIEIUNIRS

20. amnluda 19 Factor List Wusaudnlszunmla
n. WniTtyeB/auALNIAT) 9. WNTRY R/ deNme

A. SUALINFTVERIIEIUNNIRNGY 4. 4R VEREIUNIRGY

. e - g o o - Ly L A L A O 1] A
21. nau1 Reliability #re383ndn lnasziunsimduunaniyns, susuannm atn udelalineades
n. Kappa 4. Correlation

A. Cochran Q Test A. gnyndie

e d 1] - g 13 :’f [ A
22. sndle 21 MatFezlsienaaauatauansneanmsingaannnd 2 a3, 2 seiv)
n. Mc Nemar Test 9. Cochran Q Test

A. Kappa Statistics 4, Friedman Test

23. Wuns3Assvising SPSSW maatuan Validity 1iadinarlsain Menu -> Statistics -> Summarize
n. Crosstabs <. Explore

A. Freguencies ) 4. Descriptives
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o wea o 1 s - o] | o
24. n13w1 Reliability Aaeiginiiespiane An wlefiausilagm 25 vide 75 aatasiudels

n. Cronbach-Alpha

A. Item-Total Correlation

9. Kuder Richardson

4. Discrimination Power

) o - v s ) )
25. NN ANaRLTEFaLLlS work San3E Descriptives SAWinle

+ Nesofiptive: Statistias,
N Mitvimum | -Maximum® fhean -Deviation
n. 6.9886 4. 7.9886
4. 8.9886 A. 9.9886

26. lun1931As129 Multiple Response &/ Frequencies A1 Pet of Responses usineianudnatisls

L 4 v
n. feeazaasAmaLIM | safaateioune

v
A. gnvisaasde

27. dalaRanamvuneaas Descriptives

J Qs ) 4 [ A o ) d
n. MIANADRAGINY 7 A uFusuLlssiaiias

A. PesuAatasuunidunengs

28. dalaAanravsneaes Report Summaries

1 e o o -~ (3 J
N. MIANDFARN fvusaulesiaiiies

A. enuAstAawunidunangs

J o o z
9, FasaieARAINANRBLVISMNA

L
1. Apvisgasda

o A 1 Qa1
4, PNTANND Faeas MANGDRsN ’|

1. #eeusgludnnizningan

4 d J Qs
4, NAITWNAMIND FRBAT UARTAFNS 1

A eusplludnunizninson

J AQ ] - . o .
29. Mauffeuiisumsuanuasaasdasys 2 ngaidsszsiaiy drdeystinnanszaneuin Free distribution

Hatnacls
n. LSD
A. K-S test

9. T-method

4N URT 2. N

30. fautlsThinuT3iAs el CROSSTABS arsidudaudsuunls

N. Nominal Scale

A. Interval Scale

4. Ordinal Scale

4. Ratio Scale
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] A - 1] 1 A - - ar
31, 2NN AaREIaIRauLz salnow UANGISAIN 13800 viFa 14200 vidali Rsziuniadndty 0.05
S Bl Tt

E I Test Vialog 543860 ..

£
Dafaty | 2078 |

n. salnow WANGINEIN 13800 Uas 14200
4. salnow WANFN9RN 13800 LiuAnstean 14200
A. salnow laumnsineaTn 13800 use 14200

4. salnow WANE19aN 14200 laiuAnsteain 13800

’ A o A . ] ] o ] J o er -
32. aMNMW NageUANRREIRIuLS salnow weanm minority dailumnsinauvidelai Risvsinindadty
0.05

1 - J A '.” J t LA
n. anawnlsuriiuuszAaRei 2 nguuansinai
) - J d z J 4 1] o
2. AvauslsulaiviniuuazAnafienia 2 ngabiumnsineiu
] - ! 4 : J 1] 1] -~
A. AnuusznuiniuuezAeRei 2 ngalsiumnsineiu

? ’ L A 1 4 : J (] -
1. AnaulnleaulsiviviunssAnefei 2 nguuansineiu
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- Gex.of Mates:

Amployae
“Within Sex of: ||
ampliyee:. :
Hoithin:Sex of. || za
e X
g oation

g 0f Total:

Total:: iCoiint

n. faeRaaAaiu 75.2% sesdaerionmn

L
A. guijaiarnaiau 37.1% aaiovan

a. gueefinauAnidlu 38.5% aasAuRinauvievn

>
9. AUENTRARAEIYN 78.1% 199YI9UNA

1. AusinauRaly 21.9% Tasvieuun

L 4
1) §efiarnfnilu 52.4% sesmuiisTaviauns

. gmaraauAsiilu 13.5% e

L4
. uijefionnansiilu 47.6% sasmuiiaanavionan

L d L
A, Ngmeiavae 54.4% sasviouan

1. BV 370 Ausesivan

1. fujeRoduiniu 18.5% sasuevionns
2. guegeiazanntii 81.5% mmﬁmﬁw%wm
9. faneRnauAniu 24.8% mfaaﬁmﬂ%\mum

3. fanuile 258 Auzasiown

3- farefinnudniihy 61.5% aesmuliaduwiovan
. fuanadiily 8.4% sasiovan

. faneiiranaRnidi 40.9% Tasious

v v
0. fgudjeviovan 45.6% aawvivus

) = o~ @ L3 o A v
33. AN dasuNneeT 3 HAnavaneasaiuda intnsanAaifendneuu

A) 4. 9.
C) g. .

B) <. 2
D) §. .
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34. annw aglldmadala saasyiniadrdty 0.05
Ch-Sqlare Tests:

| Conetion

| Likelihond Ratin- 25 g
: Flshais Exact Tést 110 082"
i Lineasby-Linear: N .
mﬂﬁﬁu 1 2:708: 1: 00

ils (0% have expectid couptTassthan 5: Fhe minimum

&g t is:
& Blnonifatdistibulion used,
- ’.'. a - Cer - : - ' e
n. Ausigaslinnuduiusng a9, faurlsns 2 Whiddsesiaiy
k] d - : 1 - - ‘U’ -
A. ANBRETBIAILLSHY 2 uansinaT 4. sy 2 danAfasiie

A. Estrogen Receptor Status ifluusnislesnmnemends Andhy 45.1% ananmsmaudorians
B. Estrogen Receptor Status tfuvaniiasomemneuda Amihs 37.9% snaonusseudansvmn
C. Estrogen Receptor Status tﬂumnu‘j-aamuzmﬂuﬁo Amilu 4.3% an Estrogen Receptor Status

v
wWhananvisus

D. Estrogen Receptor Status ihiuanitasonuzmnauda A 91.7% aan Estrogen Receptor Status
dhauanioa

E. Estrogen Receptor Status ithiuaniilaannusmnaud Anh 2.6% mnmiaﬁqaehwzwum

F. Estrogen Receptor Status Wuusnileaanuzaeuds Aadh 35.7% mnmﬁum"'aazh«%wm

G. Estrogen Receptor Status Wusudleanasmauds Anidlu 37.9% ananeamaudanomm

H. Estrogen Receptor Status iusuiilasanznmauda A 45.1% snanmusasiaudaions

I. Estrogen Receptor Status uaudlesniusmsmauds Anhs 91.7% an Estrogen Receptor Status
Thusuiomn

J. Estrogen Receptor Status Whisuilasonizassauds Anly 4.3% an Estrogen Receptor Status
Whasuieusn

K. Estrogen Receptor Status ifhuatnilesanusnsaauds Aol 35.7% q'mnfjuﬁthq%wum

J - J o (] z
L. Estrogen Receptor Status iiluauniiagninenaaudys Asud 2.6% snnguiaataionmn
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38 - CY A
13390 S3%e | 8800

-38:9% TB1A% | 4000,

A ~i00.0% 100.0% | 4000%
:"ﬁ.fof..]’ahtiﬂ: -38:9%. CG1.1% | 400.0%

- - U g
35. NN daaneiad 1 Sanumanaasaiudalativaindaien udineauwit
n. B.D.F. q G. | K.
A. A. C. E. 4. H.J. L.

36. aN98 35 TeauuneieT 2 anuvaneasaiudalatisndidendiuy
n.B.D.F. 9 G. I K.
A A C.E 4, H.J. L

' A )
37. aNATN VIRABUANRRHTUBY CHOL WAnNmI9an

240 sidalsiflazsuniedndy 0.10
2 ] Bampiei

fe'Tast™

Lower

4 55807

CCHOL | 4700 |38 | 007 |12:5250. ]2
J A 1] 3
n. AiaBieres CHOL umnsinaann 240(a1ne .097)

§ A - 1] 1] 3
4. AveREas CHOL ldumansineain 240(anen .097)
A. ﬂ'ﬁmfémm CHOL usngingann 240(3nAn .1111)

1. AeRETas CHOL Taiumnsineann 240(2nAn .1111)
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+ A 3 ? s [ A 3 ™ o O o
38. AN ANRETBWN 2 naLANsiNIwTelN faaszniudAty 0.05 usz 0.01
“Palred Samples Tést

. - . e oo
N. ANRKEDBIVN 2 NRNUANFANNUY 0.05 use 0.01
1 4 :’ J 1 1] A A
9. ANBREIVBIYN 2 nqu'luumnmqnuw 0.05 usz 0.01
‘ A : ) ) A J [ 3] A
A. ANAREITDIYN 2 NYNUWANANNUN 0.05 ‘leFI’N'/I 0.01

1 A : J L) & J s A
1. ANAREITENYN 2 NRNLANFINNUN 0.01 Laisine? 0.05

) J 13 IJ A L o L
39. NN WNARALANRRBABY horsepower LANFINAIN 101 ﬂ?‘ﬂhﬂ?ﬁﬂﬂuﬂﬂ'\ﬁm 0.10
Bne-Ssmple Test:

_Msan
- Difteratite |

THomapamer 13000 Fae0 | 097

s A N ) .l
n. AMNARET8Y horsepower WiuANGaIN 101(3NAN .047)

4. AneETee horsepower UANFINNRIN 101(3WNAN .047)
1 J 1] 1
A. ANARLTBY horsepower siumnsneaIn 101(anA" .66)

’ 4 s '
1. ANAREITDN horsepower WANAINATN 101(’WNA1 .66)




Pichate Siriratanapaisalkul Appendix I/ 190

4 L o
40. a1 ALnsuTRsRaeIngviniuviTalal Aeesziniad Aty 0.05 uaz 0.10
rdnpantert Seples: Tast

Leverie's. Test: |
o1 Equality.of

.S,
etalld

[ Fdanths :
Finga)

“sinca 018 | ugo3 | iore ] E--
hiia ’ -

L 4

n. ANt lsauaaeis 2 nq‘uwhﬁuﬁ 0.05 uaz 0.10

*
2. AnaulnlsanTais 2 ngainiui 0.10 sivinl 0.05
A. Aaalnlsaumacie 2 ngulaiviniudl 0.05 uaz 0.10

z 1 1] - 3 1] A
a. Arminlsauaeciis 2 neuiniudl 0.05 lsivin? 0.10

:‘ ) A A - o O -~
41. ann g latheiusnsieiufissiuiuddny 0.05
PRIGE

Ty EA

Subsetfor alpha= 105

 BRAKD- |
FEE D

i3.00 .

a o g

n. (3,2) 3,1) (3.4) 2.4) (1,2) - 'il(1,2) (1,3) (1 4) 2,4) (3,4)
A. (3,2) (3,1) (3,4) (2,4) (1,4) 3. lalumnpinarii



Fac.of Grad.Studies, Mahidol Univ. M.Sc.(Tech.of inform sys.manag.) / 191

=3 ’ 4 ] - A o - -
42. ana &1 TYPE \RaAmauensie flathefiusnsinsiudfissiuniziéndty 0.05

-PRODUCT

== = o

L TYPE. N. [ 2z
© 200, 3| 530000

400 3| 480000

900 - 3 §1.0000,

100 3

U

“The erforterin:is Meah: Squse(E =800

a:-Uses HatmenjeMean 3 sr‘riglnisiih =3.000.
b Aljha .06, ‘

n (1,2) 1,3) 2. (1,2) (2,3)

A (1,2) (1,4) 1. Liumnsineiu

43, Two-Ways ANOVA wuul RBD il GRBD 1aanidan Model uansineiiumssivm

n. RBD uaz GRBD t#an Custom <. RBD t&8n Custom / GRBD t&an Full Model
A. RBD usz GRBD 1@an Full Model 3. RBD &@n Full Model / GRBD &an Custom
44, AN SARELA NSNS AETaILL2 Residual fiasldatsasls

n. K-W Test 9. ANOVA

A. K-S Test 4. Wilcoxon Test

45. ﬁ’ﬁ'i'aagaﬂmsuqnuwuuu‘ﬂ'u 9 (free distribution) 4atReslslunmasey pre-test post-test design
n. Wilcoxon sign rank Test 4. Sign Test

A. Mcnemar 1. gny)ndie

4 1 o 1] - 1] J L oA - -
46. NN ATULMBRENBULASYAINMsaLsITiaTauANsinmiFala fisziudedaAty 0.05 uaz 0.10
vawred sampies.jest:

Meii:_| Devistic

| adar |

'A 4|_ . ar ) : 1] LA :J o - : - =
n. ﬂ:lluulmﬂﬂﬂmmmﬂ'ﬁﬂumﬁﬂ'ﬂﬂuﬂnm’\@ﬂuﬂ?:ﬁmﬂﬁ'\ﬂtu 0.05 usz 0.10
J » - » -~ J - - - » - A
. ﬁ:uuumaanammmm?ﬂumﬁﬂfnuumnm\mw/ls:ﬂuuﬂﬁ’lmy 0.05 Uumnm\muw 0.10
: d a ' o o - e o ' ' o o
A, ﬁ:uuul.'aaElnﬂuuammm?ﬂumﬁm‘mumnmsmuw?zmuuﬂﬁﬂﬂq; 0.10 'luumnmﬂnum 0.05

J 3 o 2 1] o A o e O e
3, ﬂ:uuumaﬂnauuammm‘mum'luﬁmmumnmanuﬂ?:muuﬂmmy 0.05 usz 0.10
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47. annw lumsmasauguunmenailiavibaiumg bedainnineuwesudmmuenls 1 deu

J g L ) o~ ) LA [ A LA - ar
WNAKBLN muunnﬂummmmumumnmenuu?ﬂhl wswmuuﬂd'\mu 0.05 uaz 0.01

................ -Palred Diffrenoes;
BHdi
,Erm S slg. )
5l 19028 fanes [a] _ow]

n. muunnauua"ummuﬂ'\umnwnnu '/I 0.05 uaz 0.01
a. muunnauua"nammmumnmmu ‘ll 0.05 'I.Numnmanuw 0.01
A. muunnauua"umwmmumnmmu ‘Il 0.01 'luumnmqnwn 0.05

4. ﬁwﬁnﬁaummﬁmmﬂ'ﬂﬁmnmqﬁu # 0.05 uas 0.01

1] o . 1 \ '4 L4 -
48. aannw Siuansznusay (interaction) swing Pre*treat vida laifitiad Aty 0.05 uaz 0.10
- Tests ot ms&b}mm

~-DependentVarable: POST

B3 §12’

Coneéted:
. ¥otal

. Computed: uﬁny alpha =508~
) QUiud = 888 (ﬁd]ustéﬂ‘R- tha
n. Auansznusn (interaction) 521919 Pre*treat °/| 0. 05 ua 0.10

s 23 . 1 [} ] A

a. Sluansznudan (interaction) sewing Pre*treat 1 0.05 lsiinanssviusasd 0.10
1 . N . 4 ] [} al

A. AKANTZNILISMN (interaction) $TW919 Pre*treat 7 0.05 laifinansznusani 0.10

1 1 . . J A
4. lifluansevusan (interaction) 52319 Pre*treat 7 0.05 uas 0.10

49. #0A Estimates 984 Regression fAruuaiednaeingls
n. AeA" Variance-Covariance

2. iarwvinsrasaunslunsinneuasdeysese

A. NMSTIENTUNANTLISZN0UA regression coefficient

3 ﬂad 1 .
3. PeAATANUSLANTY Autocorrelation
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50, AN AunEMTARneEALY Asipluniiedala
voetnmants:

oAY | zaa

‘.I;’::De;uar!d entVatiable:LUGS
n. lugg = 13.378 + 2.383"day 4. lugg = 2.383 + 13.378"day
A. lugg = .957 + 2.383"day 4. lugg = 13.378 + .957*day

51, &5 Collinearity diagnostic 184 Regression fiaaamanadtacils

n. AaAnaRRANAsEUAMNRIWLS TN Basz unsdiTiThinsinssy Multiple Regression
1. AedliAnsTuUTwILsBaszuazFawLssN

A. NN3TIENTUNENNTLIZITUAN regression coefficient

s aad a
3. AaAatiANLNLBNTY Autocomrelation

52. $2\4 Backward Method saimzmsnanasils msiiguvusedala
Toefioledts?

fodel

2781 478 R
209+ -284-| -azz2 | .o01

HOUBING | A3 A72- <637 | 286% | 020
INCOME ]| 504 DES:.: :2:480 | 0033 | 800

. Dapardint Vaitable: SAVING
n. saving = - 0.807*enter - 0.992*food + 0.591*income

4. saving = 22.818 + 0.513"income -1.216*food - 0.835"enter

A. saving = 0.591*income - 0.992*food -0.807*enter - 0.438*housing

4, saving = 16.541 - 0.807*enter - 0.992*food + 0.591*income
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APPENDIX III

USER MANUAL
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